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SUMMARY OF . WHITE

Mr. Shawn M. White is Manager, Demand Side Management ("DSM") and
Renewable Regulatory Strategy & Planning of Xcel Energy Services Inc. In this position,
he is responsible for ensuring Xcel Energy's energy efficiency and demand response
programs adhere to regulatory policies,

In his testimony, Mr. White explains how Public Service Company of Colorado
(*Public Service” or the “Company”™) measures and reports energy savings and how it
designs its energy efficiency portfolio. He also details how the Company ranks amongst
its peer utilities in providing DSM programs.

Mext, Mr. White presents the Cnmhany‘s 2016 Potential Study and the
Company's 2019-2023 DSM forecasts. A potential study takes a high level view of the
market to identify possible measures for inclusion in program design and
implementation. The 2016 Potential Study suggests that the future potential from

traditional energy efficiency is declining. This is generally driven by the expectation that

Grevatt Surrebuttal Testimony Exhibit JG-5 Page 2 of 250

0GZ Jo g abed - 3-Gzz-6102 # 19204 - 0SdOS - Wd 02:2l G1 1dY 120z - a3 114 ATIVOINOY L0313



10

11

12

13

14

15

16

17

18

20

21

Grevatt Surrebuttal Testimony Exhibit JG-5

CORRECTED Direct Testimony and Attachments of Shawn M. White
Proceeding Mo. 17A-0462EG

Hearing Exhibit 102

Page 3 of 82

new codes and standards will increase naturally-occurring adoption of energy efficient
technologies outside of utility DSM products and programs. A potential study is a useful
input in developing an energy efficiency portiolio, but there are practical limitations in
how it can be used to develop an energy efficiency portfolio, thus it is only one input of
many that can be used to develop an energy efficiency portfolio.

Mr. White then explains that the Company's generalion supply portfolio has
changed and continues o change lo integrate increasing amounts of renewable energy.
The changes to the Company's generation portfolio had a number of effects on the
Company’s DSM programs, most notably in the cost-effectiveness of energy efficiency.
The divergence of achievements and benefits had the unintended consequence of
increasing volumetric rates 1o customers. This is because achievemenls in energy
efficiency programs continue to reduce volumetric sales, while system benefits continue
lo decrease, creating upward pressure on volumetric rates.

Thus, to address the issue, the Company proposes a new path forward that will
focus on achieving energy savings where the marginal costs and emissions reductions
are greatest. The Company also plans to focus on peak demand reduction through
energy efficiency, such as through adopting load shifting measures that move customer
usage from high cost or constrained periods 1o periods of lower cost and constraint.

Mr. White presents several changes the Company is proposing to realign its
delivery of energy efficiency and demand response programs to better reflect the

current and future landscape for resource planning, renewable integration, and DSM.
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First, the Company recommends that its enaergy efficiency goal be set fo the
following annual goals:

Table SMW-D-4: Proposed Annual Energy Savings (GWh) Goals

Year 2019 2020 2021 2022 2023 Total
GWh 350 350 325 325 325 1,675

Second, the Company recommends its energy efficiency demand reduction goal
continue at the current levels to maintain focus on avoiding the most costly generation.

Table SMW-D-5: Proposed Annual Energy Efficiency Demand Reduction (MW)
Goals

Year 2019 2020 2021 2022 2023 Total

MW 65 65 65 65 65 325

Mr. White then addresses avoided emissions from energy efficiency. The method

used to determine the avoided emissions from energy efficiency has changed over time
given the expected value of avoided emissions. In addition to using emissions in the
Modified Total Resource Cost Test and estimating emissions from the DSM Portfolio,
the Company proposes to use emissions data lo determine the emissions avoidance of
individual DSM measures. The Company recommends that new DSM measures that
could cost-effectively shift usage be included in the Company’s DSM portfolio.

In light of the increasing diversilty of generation sources, the timing of the enargy
savings has a significant effect on the amount of emissions avoided by a DSM measure.
Accordingly, to determine the emissions avoidance of individual DSM measures, Mr.
White proposes using the hourly marginal energy price o determine the likely
generation source of marginal energy each hour.

Mr. White then presents the Company's proposed demand response goals,

which are:
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Table SMW-D-8: Proposed Demand Response Goals

Year 2019 2020 2021 2022 2023

MW 465 476 489 503 220

These goals are based upon historic achievements and trends in demand

response growth, and also reflect the state of the marketplace and make-up of the

Company's residential, commercial, and industrial offerings.

Finally, Mr. White discusses several DSM policy issues. These include

secondary site savings, commercial and industrial behavioral savings methodology, and

the Company’s reconsideration of its avoided transmission and distribution study.

In sum, Mr. White recommends that the Commission approve:

Grevatt Surrebuttal Testimony Exhibit JG-5

Approval of the Company’s proposed modifications to its electric Energy
Efficiency goals for 2019 through 2023,

Approval of the Company's proposed modifications to its Energy Efficiency
Demand Reduction goals for 2019 through 2023;

Approval of the Company's proposed methodology to delermine avoided
emissions;

Approval of proposed dispatchable demand response goals for each of
the years 2019 through 2023,

Confirmation that Commission Rule 4750 does not preclude the Company
from claiming secondary site savings in its energy, demand, and net
benefit calculations; and

Approval to use an incremental savings method instead of an average
savings method to calculate behavioral energy efficiency savings.
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Acronym/Defined Term Meaning
ACCC AC Confingency Calculation
ACEEE American Council for an Energy Efficient

Economy

CFL Compact fluorescent lights

DSM Demand side management

ElA Energy Information Administration
EPA U.S. Environmental Protection Agency
ERP Electnic resource plan

LED Light-emitting diode

MEV Measurement and verification
MTRC Modified total resource cost test
"NSP-MN Northern States Power — Minnesota
NTG MNet-to-gross

Mavigant Mavigant Consulting, Inc.

RMRG Rocky Mountain Reserve Group
UCcT Utility cost test

VFD Variable frequancy drive

WACC Weighted average cost of capital
XES Xcel Energy Services Inc.

Xcel Energy Xcel Energy Inc.
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CORRECTED DIRECT A H F H
I ALIFICATI PURPOSE OF TESTIMONY
RECOMMENDATIONS

Q. PLEASE STATE YOUR NAME AND BUSINESS ADDRESS.

My name is Shawn M. White. My business address is 401 Nicollet Mall,
Minneapolis, Minnesota 55401.

Q. BY WHOM ARE YOU EMPLOYED AND IN WHAT POSITION?

A, | am employed by Xcel Energy Services Inc. ("XES™) as Manager, Demand Side
Management ("DSM") and Renewable Regulatory Strategy & Planning. XES is a
wholly-owned subsidiary of Xcel Energy Inc. ("Xcel Energy”), and provides an
array of support services 10 Public Service Company of Colorado (*Public
Service” or the “Company”) and the other utility operating company subsidianes
of Xcel Energy on a coordinated basis.

Q. ON WHOSE BEHALF ARE YOU TESTIFYING IN THE PROCEEDING?

A, | am testifying on behalf of Public Service.

Q. PLEASE SUMMARIZE YOUR RESPONSIBILITIES AND QUALIFICATIONS.
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As the Manager, DSM and Renewable Regulatory Sirategy & Planning, | am
responsible for ensuring Xcel Energy's energy efficiency and demand response
programs adhere to regulatory policies. In this capacity, | provide slrategic
direction and oversee a team that: (i) develops long-range goals for the portfolio
of programs for resource planning; (ii) tracks and reporis energy efficiency
achievements and financial operations; (i) prepares DSM regulatory reporis and
filings; and (iv) analyzes the cost-eflectiveness of energy efficiency and load
management programs and portfolios in five of XES's state jurisdictions with
active energy efficiency programs or pending legislation. A description of my
qualifications, duties, and responsibilities is set forth after the conclusion of my
Direct Testimony in my Statement of Qualfications.

WHAT IS THE PURPOSE OF YOUR DIRECT TESTIMONY?

In my testimony, | first explain how the Gompany measures and reports energy
savings and how it designs its energy efficiency portfalio.

Next, | present the Company’s 2016 Potential Study and 2019-2023 DSM
forecasts. As ordered in Decision No. C14-0731, Public Service retained
Navigant Consulting, Inc. (“Mavigant”) to conduct its 2016 Potential Study in
advance of this Strategic Issues filing. The 2016 Potential Study suggests that
the future potential from traditional energy efficiency is declining. This is generally
driven by the expectation that new codes and standards will increase naturally-
occurring adoption of energy efficient lechnologies outside of ulility DSM

products and programs. | explain that although a potential study can be a useful
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tool, there are practical limitations in how it can be used to develop an energy
efficiency portfolio.

| next explain how the Gnmpany's' generation system has changed and
conlinues 1o change to integrate increasing amounts of renewabla energy. These
changes have had a number of effects on the Company's DSM programs, most
notably in the cost-effectiveness of energy efficiency. The divergence of
achievements and benefits has had the unintended consequence of increasing
volumelric rales 1o customers. To address these issues, the Company proposes
a new path forward that will focus on achieving energy savings where the
marginal costs and emissions reductions are grealest.

Specifically, the Company will no longer value each kWh the same but
instead will accurately value each kWh based upon the marginal type of avoided
energy. The Company also plans to focus on peak demand reduction through
energy efficiency, such as through adopting load shifting measures that move
customer usage from high cost or constrained periods o periods of lower cost
and constraint.

Next, | present the Company's proposed annual energy efficiency goals
for 2019-2023, which would result in a total savings of 1,675 GWh over the five
year period. The Company recommends ils energy efficiency demand reduction
goal continue at the current level of 65 MW per year to maintain focus on

avoiding the most costly generation.
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| then address avoided emissions from energy efficiency, and propose to
use emissions data to determine the emissions avoidance of individual DSM
measures. To determine the emissions avoidance of individual DSM measures, |
recommend using the hourly marginal energy price to determine the likely
generation source of marginal energy each hour.

Finally, | discuss several DSM policy issues. These include secondary site
savings, commercial and industrial behavioral savings methodology, and the
Company's reconsideration of its avoided transmission and distribution study.
ARE YOU SPONSORING ANY ATTACHMENTS AS PART OF YOUR DIRECT
TESTIMONY?

Yas, | am sponsoring Attachments SMW-1, SMW-2, and SMW-3, which were
prepared by me or under my direct supervision. Attachment SMW-1 is the 2017
Utility Energy Efficiency Scorecard published by the American Council for an
Energy Efficient Economy ("ACEEE"). Attachment SMW-2 is Xcel Energy’s 2016
DSM Potential Study Report. Attachment SMW-3 is Xcel Energy's 2016 T&D
Study.

WHAT RECOMMENDATIONS ARE YOU MAKING IN YOUR TESTIMONY?
The Company recommends that the Commission issue an order granting the
following relief:

. Approval of the Company’s proposed modifications to its electric Energy

Efficiency goals for 2019 through 2023,
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Table SMW-D-4: Proposed Annual Energy Savings (GWh) Goals

Year

2019

e

GWh

3350

2021

2022

2023

Total

325

325

325

1,675

Approval of the Company's proposed modifications to its Energy Efficiency

Demand Reduction goals for 2019 through 2023;

Table SMW-D-5: Proposed Annual Energy Efficiency Demand Reduction

(MW) Goals
Year 2019 2020 2021 2022 2023 Total
Mw 65 65 65 65 65 325

Approval of the Company's proposed methodology to determine avoided

emissions;

Approval of proposed dispatchable demand response goals for each of

the years 2019 through 2023,

Table SMW-D-8: Proposed Demand Response Goals

‘l"g_ar

2019

2020

2021

2022

2023

MW

465

476

489

203

520

Confirmation that Commission Rule 4750 does not preclude the Company

from claiming secondary sile savings in its energy, demand, and net

benefit calculations; and

Approval to use an incremental savings method instead of an average

savings method to calculate behavioral energy efficiency savings.
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. RGY IENCY RTFOLIO DESI
WHAT IS THE PURPOSE OF THIS SECTION OF YOUR TESTIMONY?
In this section of my testimony, | explain how energy savings are measured and

reporied, how the Company designs and delivers its energy efficiency portfolio.

A, Energy and Demand Savings Calculations and Reporting
BEFORE DISCUSSING THE POTENTIAL STUDY, CAN YOU PROVIDE SOME

BACKGROUND ON HOW THE COMPANY CALCULATES AND REPORTS
EMERGY AND DEMAND SAVINGS?

Yes. Energy and demand savings are first measured at the "gross level,” which
includes all savings that have been achieved through anergy efficiency program’
participation. This value does not take into account whether the utility influenced
the customer to paricipate in a program, but only whether the customer
participated. Therefore, an adjustment 1o net savings is necessary (0 more
accurately report utility-influenced efficiency program savings.

Gross savings are then adjusted by a nel-lo-gross ratio ("NTG") that
measuras the ulility's influence in getting a customer to participate in a DSM
program. NTG consists of two components: free-ridership and spillover. Free-
ridership accounts for participant activities that may not be directly influenced by

an energy efficiency program. Spillover accounts for savings that are not

05z Jo G| abed - 3-Gzz-610z # 39200 - OSOS - Wd 02:2! GI 1udY 120z - a3 14 ATIVOINOY L0313

' As described by Company witness Mr. Brockett in Section Il of his Direct Testimony, a Program is a
collection of similar products largefed to a specific customer segment. The cufent programs in DSM
Plans include Business, Residential, Low-Income, and Indirect.
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captured in the gross savings achievement, but were direclly influenced by an
energy efficiency program.

Q. PLEASE DESCRIBE FREE RIDERSHIP IN MORE DETAIL.

A. A "free rider” is a participant who likely would have taken the same action in the
absence of the program, but who nonetheless applies for a rebate. For example,
a customer that purchases a high efficiency air conditioner but does not consider
any alternative would be a “free rider” to the exltenl he or she applies for and
receives a rebate because the ulility's rebate and marketing had no effect on the
customer's decision.

As pari of the evaluation of an energy efficiency product®, participating
customers are asked how important the utility incentive or rebate was in their
decision to purchase the energy efficiency measure®. When a customer responds
that the incantive or rebate had no influence on their decision, the cuslomer is
defined as a free rider. For example, if 20% of customers said the ulility program
had no effect on their decision, the utility would only ¢laim and report 80% of the

gross savings.

? As described by Company witness Mr. Brockett in Section 1l of his Direct Testimony, a product is a
collection of similar measures marketed individually or holistically (o and-use residantial, business, or kow-
income cusiomers.

* Ag described by Company witnass Mr. Brockett in Section Ill of his Direct Testimony, a measure is a
technology, service, or devita that enables the end-use customes o reduce thair electnic anargy and paak
demand. Examples include water heater blankets within the Home Enengy Squad product or ground
source heat pumps within the High Efficiency Air Conditioning praduct.
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PLEASE DESCRIBE SPILLOVER IN MORE DETAIL.

“Spillover" occurs when non-participants adopt an energy efficiency measure or
practice but do not apply for an incentive or rebate. The influence for spillover
may come from past experience with a DSM program or from the educational
and marketing information provided by the utility. There can be both participant
and non-participant spillover effects. For example, if a paricipating residential
customer purchases and installs discounted high efficiency lighting through the
Home Lighling and Recycling product and likes the equipment, the customer may
look to install more of the same or similar equipment at a later date. However, the
customer may go to a retailer that does not participate in the Home Lighting and
Recycling product, or the product may not promaote that equipment al the time of
the follow-up visit. This would result in participant spillover bacause the product
influenced the decision but did not directly account for the sale of efficient
equipment.

Spillover may also account for a utility’s effect on transforming the market
for energy efficiency measures. Market transformation occurs when a measure or
service moves from a marginal opportunity in the marketplace to the baseline
product or service in the marketplace. A uliity may influence market
transformation by changing the attitudes and behaviors of market actors such as
customers, contractors, distributors, or manufacturers. For example, in the mass
market lighting markel there has been significant transformation as incandescent

bulbs have been replaced, first, by compact fluorescent lights ("CFL") and, most
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recently, by light emitting diodes ("LED"). The utility has had some effect on this
by driving the slocking habits of retailers through its programs and raising
awareness with customers through outreach, promotion activities, and marketing.
PLEASE DESCRIBE THE IMPACT OF THE SPILLOVER COMPONENT IN
THE DETERMINATION OF THE COMPANY'S NTG RATIO.

The factor of spillover in the NTG ratio is bestl explained through adding spillover
to the free-ridership example explained above. If the free ridership value of 20%
is identified resulting in a NTG value of B0% and an evaluation identifies a
spillover value of 109, then the new NTG value would increase to 90% to reflect
the balance of free ridership (-20%) and spillover (+10%).

B. Benchmarking Performance and Utility Program Delivery
IS THE USE OF NTG ACCEPTED IN OTHER DSM PROGRAMS?

Yes, although the use of NTG can vary from state to state. For example, of the
five states where Xcel Energy direclly implements DSM programs (Minnesota,
Colorado, South Dakota, Texas, and New Mexico), NTG is applied in two —
Colorado and New Mexico. Therefore, the application of NTG and the factors
included in the NTG value and varying DSM policies among states make it
difficult to accurately track meaningful comparisons of the reported energy

savings achievements of other utilities.
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ARE THERE DIFFICULTIES IN COMPARING THE ENERGY SAVINGS
ACHIEVEMENTS AND GOALS BETWEEN STATES AND UTILITIES?

Yes. It is common for industry studies to attempt to compare different states and

utilities in order to determine the “right” level of DSM. While this can be

instructive, normalizing achievements across utilities and states is difficult. In

addition to the effects of NTG on the savings of other ulility programs, other

characteristics make comparisons between states and ufilities challenging.

These characteristics include: state policies such as building codes and fuel

switching; whether the goals are expressed at the generator level® (includes

losses) or at the meter level; the service territory’s mix of industrial, commercial,

and residential population; energy intensity per square foot; climate differences;

and the propensity of the population’s acceptance and willingness to adopt

energy efficiency nppﬂnuniﬁqﬁ.

For instance, savings achievements for Northern Slates Power —
Minnesota ("NSP-MN") compared to Public Service are affected by differences in
the size of each utility's industrial manufacturing sector, the difference in climate,
and the application of NTG. Public Service's lerrlory in Colorade has aboutl
5,200 manufacturing customer accounts, whereas NSP-MN has approximately
5,900 accounts. While the number of accounts is only somewhal higher in
Minnesota, the size of the accounts, and therefore the opportunity for large

energy efficiency projects, is significantly larger, with 7,700 GWh in Minnesota

Grevatt Surrebuttal Testimony Exhibit JG-5

! Goals and savings in Colorado are measured at the generator level,
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versus 2,200 GWh in Colorado. This is significant because industrial energy
efficiency projects tend fo result in large, cost-effective energy savings.

Climate also plays a factor because of the prevalence and run time of air
conditioning in Minnesota. The Company's most recent Home Use Study
indicates that 73% of NSP-MN customers have air conditioning, compared to
only 80% of Public Service's customers. More importantly is the run time, which
is a measure of the frequency with which the customer uses the air conditioner,
For customers with existing air conditioning syslems, the run times in NSP-MN
are typically 20% higher than in Colorado.

ARE THERE ANY COMPARISONS OF ENERGY EFFICIENCY PROGRAMS
ACROSS STATES?

The ACEEE has attempted to normalize some of the key factors, and in those
comparisons Public Service ranks very well. In its recently released study, “The
2017 Utility Energy Efficiency Scorecard,” Attachment SMW-1, ACEEE
compared 51 utilities. Xcel — Colorado (Public Service) was ranked in the top 10,
as was Xcel — Minnasota (NSP-MN).

ACCORDING TO ACEEE, WHAT CATEGORIES DID PUBLIC SERVICE RANK
HIGH IN AGAINST ITS PEERS?

Public Service ranked in the top 10 in the categories of annual energy savings,
lifetime energy savings, and deployment of pilots. Of the 51 ufilities, Public
Service ranked seventh in annual energy savings, fourth in lifetime energy

savings, and tenth in pilots offered.
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As | will discuss later in my testimony, lifetime energy savings is a sfrong
measure of the value of energy efficiency because it represents the lime over
which the energy savings obtained in the first year will continue to deliver
benefits. Longer lifelimes means customers save money over a longer period of
time. Public Service also ranked high in peak demand reductions (eleventh) and
energy efficiency programs diversity (thirteenth).
PLEASE DESCRIBE THE PEER UTILITIES IN THE TOP 10 UTILITY
PERFORMERS IN THE ACEE REPORT.
Beyond Xcel subsidiaries, the top 10 utility pedormers are primarily located on
the east or west coast where energy costs are often higher. In addition, many of
the utilities have a long history of delivering energy efficiency directly to their
customers. No utility with a program entirely managed or delivered by a third
party was included in the lop performers. This reflects the importance of
experience, continuity, and customer relationships to deliver strong DSM
programs to customers. It further shows that Public Service is one of very few
utilities in the central United States that has achieved such high performance.
WHAT VALUE IS THE COMPANY BRINGING TO ITS ADMINISTRATION OF
THE DSM PORTFOLIO?
The Company’s administration of programs leverages four important efficiencies.
First is context. The Company is able to recognize when a customer is al risk for

a higher bill and help them find solutions to save energy in a much faster and
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less administratively burdensome fashion as handling this data as part of the
normal course of business for the utility.

Second is data security. The Company is bound by strict requirements to
protect customer data and minimize exposure to potential breaches; it is also
subject to the Public Wtilities Commission’s (“the Commission™) data privacy rules
and general oversight. Adding non-regulated third parties o the administration of
DSM programs creates data security concerns and potential customer data
privacy issues.

Third, the Company provides for a more streamlined customer experience
because a single point of contact can answer customer guestions. Whether it is
an account manager for an industrial customer or a residential customer care
representative, a customer is more likely to achieve first call resolution when the
number of redirections in order to find an answer is minimized.

Fourth, the Company acts as an administrator 1o ensure maximum cost-
effectiveness of its DSM programs. Ultimately, no other party is directly
accountable to customers for bill impacts other than Public Service. That
provides Public Service with the unique position of having to balance the full
cosls and benefits to customers.

WHAT EVIDENCE DOES THE COMPANY HAVE THAT CUSTOMERS VALUE
THE ENERGY EFFICIENCY PROGRAMS IT DELIVERS?
The Company continuously monitors the factors that drive customer satisfaction

related to energy supply and use. Market research shows that DSM aligns with
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two high priority customer demands: keeping energy costs low and giving them
the opporiunity to control their bills. More specifically, controlling energy bills is
an area where customer demands are rapidly increasing. Mationwide trends
show that awareness of DSM and billing options is increasing and, where
customers are aware of programs, their engagement and satisfaction with energy
providers is higher than those customers who are unaware of choices.

Customers that actively opt in to DSM and other programs show even further

satisfaction with the energy services they receive.
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. PUBLIC SERVICE"
FORECAST

WHAT IS A POTENTIAL STUDY?

A “potential study” is a market analysis of current and future technologies,
performed by an independeant third party that examinas how customers currently
use enargy, and how those energy end uses may be made more efficient in the
future. Utilities and stakeholders use this tool to identify potential energy savings
leviels.

A potential study typically includes assumptions such as NTG, but does
not take into account the delivery method or the policies associated with energy
efficiency implementation. Inslead, a potential study takes a higher-level view of
the market to identify possible measures for inclusion in program design and
implemeantation.

A potential study follows a three-stage screening process lo remove
measures thal are not feasible for customers. The first is a technical screen that
eliminates measures that will not physically work for a specific customer and end
use.” The second is an economic screen that reduces the savings estimates to
reflect measures that are not economically feasible for the customer or utility to
implement when compared to other energy generation supply options. As

explained below, the Company's most recent 2016 Potential Study used the
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* End use is a DSM industry term for the final application of a DSM measure. For example, an air
conditicner is a measure uliized by the conswmer (0 cood akr,
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Modified Total Resource Cost ("MTRC")® cost-effectivenass test, consistent with
Commission decisions. The third screen evaluates “achievable potential.” This
program screen evaluates past program effectiveness and technology adoption
analyses to predict how other barriers, such as customer financial limitations,
lack of customer knowledge, and customer preferences, will impact program
participation.

Q. WHAT ROLE DOES THE ENERGY EFFICIENCY POTENTIAL STUDY PLAY
IN THE COMPANY'S DSM PORTFOLIO?

A. Because it is prepared by an independent, third-party, the author of the
Company's Potential Study does not have a vested interest in the outcome, the
Potential Study is an unbiased, evidence-based estimate of the market potential
for energy efficiency measures.

Historically, the potential study has been used as a foundational tool to
determine appropriate energy efficiency goals for the Company. However, when
considering study results, it is also important to consider the level at which
savings are shown (i.e., net savings at the generator level) and the policy context
in which the study was developed (i.e. a traditional focus on energy savings).

These basic assumptions can influence the study outcome. As | discuss in

® The MTRC is a test to determing the cost-effectiveness of a DSM measure, product, or program by
comparing the uiliy's administrative and rebate costs plus the cusiomers mplementation cosls against
the avoided costs o the utility in the form of future revenue requirements and customer rebate costs.
Colorado statute defines cosi-effectiveness of DSM at C.R.S. § 40-1-102(5)(a). In applying the siatutory
cost-effectiveness requirements, the Commission-approved standard for  cost-eflectivensss s
encapsulatad in the MTRC tesi, as commonly applied in the regulation of utility DSM. Decision Mo, C0B-
G560, at pp. 24-27, Decision Mo, C11-0442 at p. 7, footnote 7,
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Section IV of my testimony below, the Company proposes to shift the policy
context of energy efficiency in order 1o better align the value to customers.
PLEASE SUMMARIZE THE RESULTS OF THE COMPANY'S MOST RECENT
POTENTIAL STUDY.

As ordered in Decision No. C14-0731, Public Service conducted its most recent
Potential Study in 2016 in advance of this Strategic Issues filing. The Company
contracted with an experienced third-party consulting firm, Navigant Consulting,
Inc., to conduct the study, which is contained in Attachment SMW-2. In addition
to utilizing the three screening processes as described above, the Potential
Study evaluates Public Service's technical, economic, and achievable potential
results under four scenarios. Each scenario uses different variables, such as
increased adoption rates of cerain technologies, or increased rebates or
incentives to forecast the potential energy savings within the Company’s service
territory. These four scenarios include the Reference case, Alternative Lighting,
Max Benefits, and Low Benefils scenarios, as described below.

Reference Case: The Reference or Base Case starts with the Company's
Colorado sales and customer long-term forecasts without factoring in the impact
of existing DSM products. Navigant used this data, as well as other primary and
secondary data from other sources, such as the Energy Information
Administration ("EIA™), to project what new and existing housing and commercial

building technologies should be modeled to estimate what potential exists for
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future energy and demand savings that could result if such technologies were
adopted.

Allernative Lighling: The Alternative Lighting scenaro reflects an
accelerated introduction of LED lighting measures into the marketplace
compared to the assumption made by Navigant in the Reference Case that CFL
measures will retain a larger portion of the market during the beginning of the
forecast period due to Navigant's CFL cost-effectiveness estimatas.

Max Benefits: This scenario rellects increases in customer incentive
spend thal would optimize customer participation, which would then also
maximize net benefits according to the Wtility Cost Test ("UCT").

Low Benefits: The Low Benefits case is essentially the opposite of the
Max Benefits case, i.e., this scenario assumes a minimum level of incentive
spend to determine a portfolio that is minimally cost-effective under the UCT.

DO THE ACHIEVABLE POTENTIAL SAVINGS REFLECTED IN THE
SCENARIOS VARY OVER TIME?

Yes. Each scenario forecasts that the annual achievable potential savings from
traditional electric energy efficiency products and programs in the Gompany's
service lerritory vary over lime, bul are expected to decline between 2019 and

2028.

Page 27 of 250

0§z Jo /g abed - 3-Gzz-6102 # 19200 - OSOS - Wd 02:2l 61 1udY 120z - a3 114 ATIVOINOY L0313



CORRECTED Direct Testimony and Attachments of Shawn M. White

Proceading No. 17A-0462EG
Hearing Exhibit 102

Page 28 of 82

Q. HOW DO THE RESULTS OF THE 2016 POTENTIAL STUDY COMPARE TO

PUBLIC SERVICE'S MOST RECENT COMMISSION-APPROVED GOALS AND

PROPOSED GOALS?

A The table and chart below show the comparison of the achievable potential

savings identified in the 2016 Potential Study against the 2018 goal approved in

Proceeding No. 13A-6B6EG, and the Company's 2019-2023 proposed goals

contained in this Strategic Issues filing:

Table SMW-D-1: Market Potential Assessment comparison to

Proceeding No. 13A-0686EG Goals

Achievable Potential
Annual GWh Reference  Alternative Max Low
VEAR Goals’ Case Lighting  Benefits  Benefits
2018 400 389 328 a47 374
2019 400 410 348 454 383
2020 400 405 395 453 arq
2021 400 336 319 3649 306
FLIFF. 400 308 302 345 277
2023 400 2712 67 203 243
’ As set in Proceeding No. 13A-0686EG.
Grevatt Surrebuttal Testimony Exhibit JG-5 Page 28 of 250
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Figure SMW-D-1: DSM Market Potential Assessment Study & Erosion of
Energy Savings
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As the above diagrams show, the goals established in Proceeding Mo.
13A-06B6EG reflect a consistent level of achievement, whereas the Potential
Study indicates a diminizhing amount of energy savings in the future,

WHAT TRENDS DO THESE UPDATED POTENTIAL ESTIMATES SUGGEST?
The estimates in the 2016 Potential Study suggest that the future potential from
traditional energy efficiency is declining. This is due, in par, to increasing
“organic” energy efficiency, which is the result of increasing codes, slandards,

and market conditions.
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WHAT ARE THE SOURCES OF VARIATION OVER THE 2019-2023 TIME
PERIOD THAT MAY IMPACT THE COMPANY'S ABILITY TO ATTAIN ITS
ENERGY SAVINGS GOALS?

Genarally, newly enacted codes and slandards will lead to increases in naturally-
occurring adoption of energy efficient technologies outside of utility DSM
products and programs. This, in turn, will lead to two results. First, it will reduce
how often an energy efficiency technology Is adopted because of a utility DSM
product or program. Second, even if the energy efficiency technology is adopted
through a utility DSM program, it will reduce the amount of energy savings
attributable to the energy efficiency technology.

For example, the residential and business lighting markets have been
affected by rapid technological advances in LED lighting. This has led to
reductions in the cost of LED technology, which in tum, has driven greater
adoption of LED technology, as evidenced by the success of the lighting
measures in the Company's DSM portfolio. In 2016, lighting measures accounted
for approximately 269 GWh of achievement, or 66% of the total porfolio
achievement. LED technologies made up approximately 154 GWh of this
achievement, or 38% of the lotal portfolio achievement. These levels of
achievement are much higher than the 32 GWh of forecasted annual LED
technology achievement identified in the prior 2009 DSM potential study that was
updated in 2013. This level of achievement has been important in driving

customers to realize energy savings opportunities. However, it is not susitainable.
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As the lighting options in the markelplace increasingly move toward LEDs, the
Company will need to focus efforts on specific customer segments that have not
adopted LEDs. Simply put, 2 mass-market LED program has too much potential
to give rebates to free riders while missing those customers who are not well
served by the instant-markdown program format that has allowed such large
achievements in prior years. Company witness Ms. Donna Beaman discusses
changes to codes and standards, particularly with respect to lighting, in Section V
of her direct testimony.

WHAT ASSUMPTIONS DOES THE COMPANY'S 2016 POTENTIAL STUDY
INCLUDE FOR RESIDENTIAL LIGHTING?

The Potential Study uses the following assumptions to evaluate the potential
savings that can be achieved from Residential Lighting:

2018-2023: Energy savings for residential lighting measures appear 1o
increase from 2018 to 2020, due to CFLs replacing the baseline incandescent
bulbs before they become the baseline after 2020 due to anticipated changes
to EISA standards at that time. After the standard change, the incremental
potential from lighting is greatly reduced. Using these assumptions, the
Potential Study estimates the Residential Lighting achievable potential

savings from the Polential Study Reference Case shows the following:
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1 Table SMW-D-2: Net Energy Savings potential for Residential Lighting -
2 Reference Case
2019 0 37.7 0.3 28.2 66.2 |
2020 0 5.9 0.3 16.1 22.3
2021 D 1 &9 A 03 | 155 |
2022 0 3.8 0.3 6.9 11.0
2023 0 28 0.3 2.6 5.7

3 Q. HOW DOES THE ALTERNANTIVE LIGHTING SCENARIO ALTER THESE
4 ASSUMPTIONS?

5 Al The Alternative Lighting Scenario estimates the achievable potential if LEDs are

B more established in the market than the assumptions were made in the
T Relerence Case. The updaled assessment eslimaled the Residential Lighting
8 achievable potential savings from the Potential Study Alternative Case shows the
g following:
10 Table SMW-D-3: Net Energy Savings potential for Residential Lighting -
1 Reference Case
Year LED (GWh) | CFL (GWh) LED CFL Total
Specialty Specialty
(GWh) (GWh)
2019 14.4 0.3 52 0.9 20.8
2020 4.0 0 4.0 0.7 M- g
2021 3.2 0 3.1 0.5 6.8
2022 2.6 0 2.5 0.4 5.5
2023 2.0 0 2.1 0.3 4.4
12 The Alternative Lighting scenario also confirms the incremental potential for
13 Residential lighting savings is reduced over the planning horizon.

Grevatt Surrebuttal Testimony Exhibit JG-5
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DOES THE COMPANY BELIEVE THAT THE ALTERNATIVE LIGHTING
SCENARIO BETTER REFLECTS WHAT IS ANTICIPATED IN THE LED
LIGHTING MARKET FOR THE COMPANY'S SERVICE TERRITORY?
Yes. The Alternative Lighting scenario assumplions include some potential
savings from CFLs early in the time period, but assume that the Company will
make a responsible exit from the CFL market once the market is transformed.
This approach is similar to the assumptions concerning CFLs that have been
used in other slates.
HAVE EMERGING TECHNOLOGIES BEEN INCLUDED IN THE 2016
POTENTIAL STUDY?
MNo. According to the Potential Study:

...1here is always the possibility that emerging technologies

may arise that could increase savings opportunities over the

forecast horizon, and broader societal changes may impact

levels of energy use in ways not anticipated in the study.

Due to the significant uncertainty associated with emerging

technologies, this study reflects the best available view of

whal is currently available on the market and does nol make

assumplions aboul emerging lechnologies beyond capturing

a range of potential uncertainty through scenario analysis

(see Section 5.3). Similarly, this study does not make

assumptions about future code and slandard changes
beyond those already planned for the study period.®

Grevatt Surrebuttal Testimony Exhibit JG-5
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IS IT REASONABLE FOR THE POTENTIAL STUDY TO EXCLUDE
EMERGING TECHNOLOGIES?

Yes, il is reasonable for a potential study to not factor in emerging technologies.
A potential study relies on widely available assumptions about the type and
amount of savings a measure can provide. These assumptions are generally not
available or verifiable for emerging technologies. Therefore, it would be difficult to
include these technologies and rely on them for the presumption of savings.

This reinforces why potential studies must be viewed as one tool of many
in developing an energy efficiency portfolio. Nonetheless, the following section of
my testimony | present the Company’s proposed goals for energy efficiency as
well as the implementation strategies to achieve those goals. As part of that, |
identify emerging and existing technologies not considered in the 2016 Potential
Study that the Company plans to pursue, along with our projected increase in

forecasted energy savings.
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ADAPTIN M

LANDSCAPE

PLEASE DISCUSS HOW THE EVOLVING NATURE OF ENERGY
EFFICIENCY FITS INTO THE COMPANY'S DSM PORTFOLIO?

The Company's generation system has changed and continues to change to
integrate increasing amounts of renewable energy. This change in the generation
mix impacts energy efficiency, both economically (cost-effectiveness) and
environmentally (emissions benefits). However, the Company is confident energy
efficiency remains and will continue to be a valuable system resource when
deployed correctly. The Company proposes incremental adjustments to the
valuation and delivery of energy efficiency in order to unlock these value streams
and provide better value 1o customers that the current energy efficiency policies
allow.

A. Qur Changing Generation System
HOW HAS THE COMPANY'S SYSTEM CHANGED SINCE THE 2013

STRATEGIC ISSUES PROCEEDING?
Since that proceeding, Public Service's system has evolved to include an
increasing amount of renewable and natural gas resources while decreasing the

reliance on coal resources, as rellected in Figure SMW-D-2 below,
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Figure SMW-D-2: Composition of Public Service Generation Fleet

Colorado

The Company expects this trend to continue or even accelerale in the

future. First, the Commission has recently approved a substantial number of new

0GZ Jo 9¢ abed - 3-Gzz-6102 # 39200 - OSOS - Wd 02:2l 61 1udY 120z - a3 114 ATTVOINOY L0313

wind projects to where the current system now consists of more than 2,500 MW
of wind. This includes the recently approved Rush Creek proceeding (Proceeding
No. 16A-0117E), which resulted in the addition of 600 MW of wind generation to

the Company’s portolio.” Second, Phase |l of the Company’s Electric Resource

¥ In the 2013 All Source Solicitation the Company was approved to add 500 MW of wind. See Proceading
Mo, 11A-069E,
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plan (Proceeding No. 16A-0396E) is currently underway and will result in the

solicitation of new generation resources. The Company expecis the Phase Il

process will result in additional renewable resources on Public Service's system.

Regardless of the ongoing ERP, the Company expects the amount of coal

generation in its portfolio to continue to decrease.'”

Additionally, natural gas has increased as a percentage of electric

generation on the Company's system. The price of natural gas has declined over

time. As shown in Figure SMW-D-3 balow:

Figure SMW-D-3: Average Historical Henry Hub Index of Natural Gas
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Going forward, the Company's shift to a cleaner, more renewable-based fleet will

create new challenges in utility system planning. One challenge we must

" See Section 1.6 of the 2016 ERP (Proceeding No. 16A-0396E), in which the Company stated: Al
generation technologies with the exception of coalfired generation would be desmed eligible

technelogies.”
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navigate is the continued erosion of avoided energy cosls due 1o low fuel prices
and zero fuel cost renewables. Another change is in system peaks through
phenomena such as the “duck curve™,"' when variations in supply and net load
are expected fo cause a division in value between energy efficiency measures
that are passive versus “smart” technologies that can react to electric grid
conditions. It is prudent to adjust the Company’s energy efficiency programs to
address these challenges in system planning now, before the changes are fully
ingrained in the system. Once these conditions are embedded in the system, the
transition and adjustment will be more difficut and costly for customers,
stakeholders, and the Company.
HOW IS THE COMPANY'S PLAN FOR A CLEANER, GREENER FLEET
IMPACTED BY THE CURRENT ENERGY SAVINGS GOALS?
The Company's strategy is not significantly impacted by its current energy
savings goals. However, we anlicipale some impacils that will be more
pronounced in the future as additional renewable resources, especially wind, are
added to the system.

The primary benefit ol energy savings is o reduce the fuel cosls
customers must pay for. However, because the Company's recovery of
renawable energy resource investments is spread out over a long period of time

with no incremental fuel costs, the avoided energy cost moves closer to zero as

05z Jo 8¢ abed - 3-Gzz-610z # 19200 - OSOS - Wd 02:2l 61 1udY 120z - d31Id ATTVOINOY L0313

" *In certain times of the year, these curves produce a “belly” appearance in the mid-afternoon that
quickly ramps up to produce an “arch® similar to the neck of a duck—hence the industry moniker of “The
Duck Chart”. See, hitpsywww.calso.com/DocumenisFlexibleResouwrcesHelpRenewables FastFacts,paf
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the amount of renewable energy on the system increases. At certain periods, this
can result in the Company curtailing wind energy, which conflicts with the goal of
a cleaner and greener fleel and stands to increase customers energy bills. It
may not benefit the system and customer to promote energy efficiency that
produces savings during these high renewable production times.

DOESN'T THE COMPANY ALWAYS HAVE BASELOAD, FOSSIL FUEL
GENERATION RUNNING?

Al this time the Company must always have fossil fuel generating unils on line o
ensura reliability and cost-effectively serve our customers. During periods of
significant renewable generation, the Company minimizes fossil unit production
to avoid curtailment of renewable generation. However, the Company does not
shut down its fossil units for two reasons: renewable intermittency, and
anticipated next day Iloads (shut down requires multiple hours (o
restart). Additionally, the Company is required by the Rocky Mountain Reserve
Group ("RMRG") to carry Spinning Reserves in the form of curtailed fossil
generation to respond to the sudden loss of generators in the group. However, in
the event the Company must curtail wind resources, its base load fossil fuel
generation has already been curtailed to the lowest possible level and additional
DEM will not result in reducing this base load generation further. Thus, reducing
energy consumption at these points will only result in further reductions in wind

energy. Company witness Mr. David Horneck illustrates this effect further in his
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1 analysis of the marginal energy costs identified by the Company's PLEXOS®
2 modelling software in Section 11l of his Direct Testimony.
a B. The Effect and Opportunity of Generation Transformation on Energy
4 Efficiency

5 Q. WHAT ARE THE EFFECTS OF THE CHANGES YOU MENTIONED ABOVE
& ON THE COMPANY'S DSM PROGRAMS?

T A The changes to the Company's generation portfolio have had a number of effects

0GZ Jo 0 abed - 3-Gzz-610z # 39204 - OSdOS - Wd 02:2| 61 IudY 120z - a3 114 ATIVOINOY L0313

8 on the Company's DSM programs, most notably in the cost-effectivenass of
g energy efficiency. The chart below shows the historical MTRC Net Benefits from
10 the Public Service energy efficiency portfolio.
11 Figure SMW-D-4: Comparison of Energy Savings (kWh) to MTRC Net Benefits
12 ($mm)
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13 As the chart shows, over time, nel benefils have significantly decreased
14 while achievements have mostly increased. This is the result of increasing
15 amounts of less cost-effective energy efficiency being included in order to
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maintain ambitious energy savings targets, as well as the reduction in avoided

cosls.

HOW DOES THE COMPANY FORESEE FACTORS SUCH AS CHANGING

ENERGY COSTS AND SYSTEM PEAKS INFLUENCING ENERGY
EFFICIENCY?

The erosion of avoided energy costs has the effect of reducing the benefils to

energy efficiency. Historically, we have seen this impact through lower natural

gas prices. As the cost for natural gas has declined, we have seen a

cormesponding decline in the fuel cosl, which is a significant component of the

avoided energy cost, as well as a shift away from coal generation to gas

generation. Furthermore, a shift to wind and solar generation, which has no

associated fuel cost, will continue to drive the downward pressure on avoided
anergy values.

Systems peaks are also likely to change. While Public Service's system is
not experiencing issues like the “duck curve,” increasing amounts of wind and
solar will begin to shift when the system experiences peaking conditions.
Increasing renewable penetration may shift those peaks to those periods when
wind and solar are alternatively increasing or decreasing on the system. Energy
efficiency that targets minimizing these peak impacts will be increasingly
important just as addressing traditional, summer afternoon peaks is important
today. This change will also encourage more dynamic signaling from the

Company, which will require the tools and services to help customers understand
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these shifts, take actions to adjust to pricing and system need changes, and
optimize customer business operations.

Energy efficiency is also moving away from the traditional, static concept
of “install and forget” process to one that is more active, Services such as smari
home systems or business optimization are becoming more prevalent as a result
of increased customer engagement and new utility rate designs. With these
changes will come a need for deeper education by the utility and continual
invalvement from the customer. Utilities must make sure their signaling and
messaging are understandable so that customers take the right actions to reduce
system impacts and customers must be continually engaged to ensure they are
taking the right actions to control their energy costs. This is quite different from
today when ulilities have standard, inflexible rate designs and customers are
primarily incentivized to install a measure, rather than optimize the value that
new measure provides.

HOW DOES THE ENERGY EFFICIENCY SAVINGS GOAL IMPACT SYSTEM
PLANNING?

Energy efficiency, whether cosl-effective or not, reduces the fuel consumplion on
the Company's system, which results in a lower energy requirement when
conducting system planning. In addition, many energy efficiency measures
include peak coincident demand reductions, which help reduce the need for peak
capacity — often the most expensive type of capacity for the Company to acquire.

However, not all measures have a significant peak coincidence. For example,
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LED street lighting has minimal peak impact because the measures are generally
utilized off peak at night. Similarly, residential home lighting measures have a
lower demand to energy savings ratio because much of the impact from home
lighting measures occurs off peak at night. Alternatively, cooling measures such
as residential and commercial heating, ventilation, and air conditioning have
betier demand to energy savings ratios because much of the savings occur
during the peak period - i.e. summer weekdays from 2 - 6 p.m.

HOW ARE CUSTOMERS AFFECTED BY THE DIVERGENCE OF ENERGY
EFFICIENCY ACHIEVEMENTS AND NET BENEFITS?

This divergence of achievements and benefils had the unintended consequence
of increasing volumetric rates.'® This is because energy efficiency programs
continue to reduce volumetric sales, while system benefits continue to decrease,
thus creating upward pressure on volumetric rates. The end result is that while
pariicipating customers realize bill savings by reducing their energy usage,
participants and non-participants alike see increased rates which offset some of
the bill savings delivered by the programs.

Increasing rates is nol consistent with the intent of Colorado’s DSM
statute. C.R.S. § 40-3.2-101 states, in part; “[Clost-effective natural gas and
electricity demand side management programs will save money for consumers

and utilities and protect Colorado’s environment.” Today's energy efficiency
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" Volumetric rates are those based upon the amount of energy (kWh) used and not on a fixed value
(such as a service and facilities charge) or a demand value that is set manthly.
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trajectory increasingly does not result in savings for customers and is less
effective at protecting Colorade’s environment through the reduction of
emissions.

HOW IS THE COMPANY PROPOSING TO ENSURE ENMERGY EFFICIENCY
PROGRAMS REMAIN VALUABLE TO CUSTOMERS AND THE COMPANY ?
The Company proposes a new path forward for energy efficiency within a
changing generation system. This path will focus on achieving energy savings
where the marginal costs and emissions reductions are greatest. In order to do
so, the Company will no longer value each kWh the same but instead will
accurately value each kWh based upon the marginal type of avoided energy. To
make this change, the Company is proposing to realign its energy and demand
savings goals to provide more benefits to all customers.

C. How to Realign Energy Efficiency Programs to Maximize Benefits
HOW CAN THE COMPANY EFFECT THIS CHANGE FROM AN

OPERATIONAL PERSPECTIVE?

The Company can effect this change through a focus on peak demand reduction
through energy efficiency, such as the adoption of load shifting measures that
moves customer enargy usage from high cost or constrained periods on the
system to periods of lower cost and constraint. For example, ice sluragﬂm for

cooling increases enargy usage relative lo traditional air conditioning systems by

" jce storage |s the process of using off-peak energy to freeze water that is meled during peak
conditions to cool buildings, reducing a cusiomer's usage on peak and over system load.
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leveraging low-cosl, low-emission off-peak energy to avoid higher-cost and
higher emission resources more commanly associaled with peak hours. The
customer benefit from this is a reduction in peak demand charges that are often a
significant factor in commercial and industrial customers’ bills. The utility benefit
from this action comes from a reduction in on-peak energy usage, which is often
the most costly period. Overall, ice storage is one load shifting measure that
stands to provide significant net benefits to customers because it is relatively low
cost but delivers high savings at critical imes.

HOW DOES PUBLIC SERVICE MANAGE ITS CURRENT ENERGY
EFFICIENCY PORTFOLIO?

The current portfolio is designed to: 1) cost-effectively achieve the annual energy
savings goal of 400 GWh while also striving to meet the targets for energy
efficiency demand reduction (65 MW); 2) maintain the Low-Income program
spend; and, 3) remain within the Commission-approved budget cap of $85 million
per year.

Historically, the Company has maintained a cost-effective energy
efficiency portfolio while exceeding ils goals and remaining under budgel.
Unfortunately, this has increasingly required the tradeoff of implementing less
cosl-effective (and sometimes non-cost-effective) energy efficiency products and
measures in order to achieve all three targets. This is essentially the law of

diminishing returns at work.
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Q. HOW IS THE COMPANY PROPOSING TO REALIGN ITS ENERGY
EFFICIENCY PORTFOLIO TO BETTER DRIVE VALUE IN THIS STRATEGIC
ISSUES PROCEEDING?

A, The Company is proposing a number of changes to realign its delivery of energy
efficiency and demand response programs to better reflect the current and future
landscape for resource planning, renewable integration, and DSM.

First, the Company recommends that its energy efficiency goal be set to

the following annual goals:

Table SMW-D-4: Proposed Annual Energy Savings (GWh) Goals

Year 2019 2020 2021 2022 2023 Total

GWh 350 350 325 325 325 1,675

Second, the Company recommends that its energy efficiency demand
reduction goal, currently set at 65 MW per year, continue at the current levels to
maintain focus on avoiding the most costly generation.

Table SMW-D-5: Proposed Annual Energy Efficiency Demand Reduction (MW)
Goals

Year 2019 2020 2021 2022 | 2023 Total

MW 65 B3 63 65 'l 65 325

Q. PLEASE EXPLAIN THE COMPANY'S RECOMMENDED ENERGY
EFFICIENCY GOALS IN GREATER DETAIL.

A, The proposed goals rely first upon the 2016 Polential Study to identify
benchmarks for possible savings. The Company considerad the “Altemnative

Lighting” scenario to be the most realistic reflection of the current energy
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efficiency marketplace in the Company's electric service territory as it did not
consider potential savings associated with CFLs, which have been phased out of
the Company's energy efficiency portfolio. Next, the Company applied its
knowledge of the Colorado marketplace, such as increasing building codes in the
Denver metro area, transformation of the mass market lighting market, and non-
cosl-effective measures to identify a goal of approximately 325 GWh per year in
2019 and 2020. The Company assumed that an additional 25 GWh should be
added to the portfolio in order to account for emerging technologies and potential
savings from measures such as ice storage.

In later years, the Company forecasts 325 GWh as an annual
achievement to reflect changes in the areas such as the mass market lighting,
residential heating and cooling, and commercial new construction markets not
considered in the 2019 and 2020 goals. This assumption of declining savings is
further reflected in the later years of the 2016 Potential Study where the
Company's proposed goals actually exceed the 2016 Potential Study’s forecast.
Ms. Beaman discusses some of these factors in her Direct Testimony.

DID THE COMPANY INCREASE ITS GOALS TO ACCOUNT FOR ITS
HISTORIC GOAL ACHIEVEMENTS?
No. As | discuss later in my testimony, past achievemants do not necessarily

reflect future potential.
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Q. WHAT ARE THE CONSEQUENCES OF SAVINGS GOALS THAT ARE SET
INCORRECTLY?

A When geoals are too aggressive, the utility is placed in a position that, over the
long run, will result in detrimental outcomes for customers. Either the Company
can choose to add savings that have diminishing value or are nol cost-effective,
or it can achieve less savings than the goal and forego the DSM incentive.
Examples of actions that would add savings, but are not in the customer interast
include:

(1}  Including less-cost-effective or non-cost-effective measures and
products in the energy efficiency portiolio. These may provide
energy savings, but diminish the overall benefils realized for all
customers.

(2) Implementing programs on larger populations of customers that are
incrementally not cost-effective, even when the program may still
be cost effective overall. An example of this would be increasing
the number of cuslomers paricipating in the Energy Feedback
product. There are diminishing returmns to increasing the level of
participation as each incremental customer is more likely 1o have
reduced energy savings potential.

(3) Defining product baselines based on bwuilding codes or energy
efficiency standards rather than the market baseline of equipment

typically sold to customers in Colorado.
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SHOULD THE COMPANY'S ENERGY EFFICIENCY GOALS BE BINDING IN
ORDER TO EVALUATE ACHIEVEMENT?
No. Binding goals remove the fle::_ibilit-_.r for the Company and stakeholders to
prioritize the strategies and tactics in DSM Plans to drive the most benefit to
customers. As we have seen with recent DSM Plans, the binding 400 GWh goal
drives unintended consequences like the increase in less-cost-effective and non-
cost-effective measures and products, and a focus on measures and products
with limited persistence. Instead, non-binding goals should be identified to give
the Company, stakeholders, and the Commission flexibility to optimize the
implementation strategies periodically to reflect the most value for customers,
Furthermore, the Commission has historically approved non-binding goals,
and the Company has nonetheless consistently achieved if not exceeded these
non-binding goals. During the last DSM Stralegic Issues proceeding, the
Commission ordered the Company to achieve a non-binding goal, referred to as
a target, of 65 MW of energy efficiency demand reduction. However, the
Company's performance incentive and disincenlive were not based upon
achievement of this 65 MW and there was no punifive mechanism for the
Company if it did not achieve this level of savings. Ultimately, the Company has
consistently exceeded this level each year without a binding requirement or

punitive action.
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HOW DOES COST-EFFECTIVENESS IMPROVE BY ACHIEVING LESS
ENERGY SAVINGS?
As discussed above, achieving lower energy savings would mean removing non-
cost-effective measures and products from the DSM portfolio and targeting
energy efficiency savings to the times of highest values. This has the effect of
increasing the net benefits through better evaluation and eliminating measures
that reduce cost-effectiveness.
HOW HAS MARKET TRANSFORMATION BEEN TAKEN INTO ACCOUNT BY
THE COMPANY IN ITS PROPOSED ENERGY EFFICIENCY GOAL TO
MAXIMIZE THE DELIVERY OF ENERGY EFFICIENCY?
Ag discussed in Section VIl of the Direct Testimony of Company witness Mr.
Brockett, the Company has a decades-long history of delivering energy efficiency
programs. During this time, the Company has focused on not only achieving its
goals but also transforming the marketplace to maximize the sustainability of
energy efficiency and minimize the role of the utility where it is no longer needed.
The proposed goal reflects those learnings by recognizing that the
marketplace, with the Company's help, has quickly evolved. This is especially
pronounced in the mass market lighting sector where the transition from
incandescent to CFL to LED has occurred quickly and now the Company is
proposing to scale back its involvement in this area. As discussed in Section V of

the Direct Testimony of Company witness Ms. Beaman discusses the lighting
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market has changed our programs and our delivery method for lighting will
change in the fulure.

The new goal also reflects a stronger investment by the Company in areas
where markel transformation and support is stll needed. As Ms. Beaman
discusses further, the Company has helped transform the lighting market and is
proposing to step back from much of this market.

BASED ON THE CHANGES THE COMPANY IS PROPOSING IS IT FAIR TO
SAY THE COMPANY IS REDUCING ITS GOAL?

Mot significantly. As illustraled above, the Company is discussing the removal of
hundreds of GWh of energy savings that are not cost-effective or are achieved in
transformed markets. Yet, the Company proposes an energy savings goal that is
only 50 GWh less than its current goal. This leaves a substantial gap for the
Company to make up for by reinvesling in other areas and driving more cost-
effective savings into the portfolio.

CAN YOU DISCUSS IN MORE DETAIL SOME OF THE AREAS THE
COMPANY IS REINVESTING IN ENERGY EFFICIENCY?

Yes. First, it is important to be clear that the Company is already investing in
many of these areas. The reinvestment is only shifting funding from areas where
the utility's impact is diminishing to areas where the utility’'s impact is more
valuable.

Looking at the small business lighting sector, the Company plays an

important role in coordinating a trade markel to deliver solutions to these
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customers. Without the Company's implementation and coordination in this
sector, it is unlikely that any market driven force would provide an adequate
substitution. Small business customers typically require more direct attention and
have lower capital budgets, which increases contractor administrative costs and
reduces the potential marging for serving this sector. Without the assistance
provided through its existing Small Business Lighting product, it is unlikely this
class of customer would participate in enargy efficiency.

Turning to the customer behavioral segment, there are existing products
like the Residential Feedback product that fill this need; however, as residential
rate designs advance and new technologies enter the market, it will be important
to ensure customers are aware of and paricipating in these changes. For
residential customers, this may mean educating on how to reduce peak demand
and shift energy consumption.

In addition, as Ms. Beaman discusses in her Direct Testimony, there are
significant efforts o be made in the midstream sector (e.g., distributors). In the
field of energy efficiency, distribution is considered midstream because il falls
between the manufacturer and the end use customer. Often, significant efforls
are needed o ensure distributors actively stock high efficiency inventory. We
believe there continues to be a role for the utility to transform this segment by
encouraging distributors to maintain inventory of energy efficiency measures, and
to provide education to and “upsell” residential and business cusiomers on

energy efficiency inventory when possible.

Page 52 of 250

0GZ Jo g6 abed - 3-Gzz-610z # 39200 - OSdOS - Wd 02:2l 61 1udY 120z - d31Id ATTIVOINOY L0313



10

12

13

14

15

16

17

18

19

Grevatt Surrebuttal Testimony Exhibit JG-5

CORRECTED Direct Testimony and Attachments of Shawn M. White
Proceeding No. 17A-0462EG

Hearing Exhibit 102

Page 53 of 82

WOULD AN ALTERNATIVE STRATEGY BE TO INCREASE THE COMPANY'S
EMERGY EFFICIENCY BUDGET SO IT CAN DO MORE?

Mo. Increasing the energy efficiency budget to maintain unnecessarly high
energy efficiency goals will only maintain or increase the level of non-cost-
effective energy efficiency measures implemented through DSM plans. It is not a
strategy that delivers the best value to customers. It also would have the effect of
increasing customer costs and spending more customer funding than otherwise
necessary to achieve optimal results.

WHAT IS THE COMPANY PROPOSING AS A BUDGET FOR ENERGY
EFFICIENCY?

The Company proposes a budget of $70 million per year with the flexibility to
exceed the budget by 109 per year. This budget generally maintains the
spending ratio present in previous Commission orders and provides a reasonable
level of spending to achieve the Company’s proposed energy efficiency goals. In
addition, the flexibility to exceed the budget will allow the Company the ability to
make strategic investments in new products and services or valuable platforms to
deliver energy efficiency programs to customers. The Commission allowed for
budget flexibility in the Company's operation of its energy efficiency programs

from 2009 through 2013.
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WILL THE COMPANY'S ADVANCED GRID INTELLIGENCE AND SECURITY

PROJECT IMPACT THE COMPANY'S REALIGNMENT OF ENERGY

EFFICIENCY?

Yes. The advanced grid project will have an impact on how the Company

delivers both energy efficiency and demand response programs by increasing

the amount and granularity of data to the Company and customers. For example,

the advanced grd will give the Company more insight into customer energy

usage habits, which allow it to better tailor offerings, and targels customers with

energy efficient products and services that maximize their participation benefit.

This effort is also likely o offer positive benefits towards the Company's geo-
targeting proposal discussed by Ms. Beaman.

Similarly, “smarter” pricing programs for demand response will be
enabled. For example, Baltimore Gas and Electric Company offers a demand
response program called “Smart Energy Rewards.” The program is a behavioral-
based demand response program that encourages customers 1o reduce peak
demand by offering bill credits to customers.

The Company will propose appropriate products enabled by the advanced

grid as part of future demand side management plans.
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D. Better Aligning the Customer and Company Financial Compact
WHAT DOES THE CURRENT EMNERGY EFFICIENCY PERFORMANCE

INCENTIVE MECHANISM ENCOURAGE THE COMPANY TO ACHIEVE?

The current mechanism authorizes the Company to earn five percent of net
benelits upon achieving 100 percent of the Company's energy efficiency goal.
This places the Company on a single-minded track to achieve energy savings at
all costs. This creates a pervarse incentive for the Company to implement non
cost-effective measures and products to achieve its single energy savings goal to
eam ils incantive.

The existing incentive mechanism worked well when avoided costs were
greater, renewable energy peneiration was lower, and the system was growing at
a level that minimized lost fixed costs. However, this reality has changed and it is
reasonable the incentive mechanism also change.

HOW DOES THE COMPANY'S PROPOSAL REFLECT A CHANGING
SYSTEM AND BETTER INCENTIVIZE CUSTOMER VALUE?

As discussed in the Direct Testimony of Mr. Steve Wishar, the Company is
proposing o implement a new energy efficiency Scorecard, which accounts for
the changing system and beler incentivize customer value. The energy
efficiency Scorecard is a multi-metric perfformance incentive that reflects multiple
mechanisms that drive customer value. The new metrics include:

(1)  Energy Savings (kWh);

(2)  Energy Efficiency Demand Reductions (KW);
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(3) Low-Income Bill Reductions (paricipant net benefits);

4) Uitility Cost Test {ratio); and

(5) Lifetime Energy Savings (kWh).

The proposed Scorecard encourages the Company to balance its efforls
across its portfolio and make investments where value can be maximized and the
state and Commission policy goals can be best achieved. This incentivizes the
Company to focus on maximizing net benefits from the energy efficiency
portfolio. For example, if incremental energy savings are not cost-effective, the
Company could forgo an incremental kWh in lieu of an incremental kW and still
maintain earnings. Alternatively, if incremental energy and demand savings were
unlikely to be cost-effective, the Company would have pathways to reduce costs
in delivering low-income programs or reduce overall costs to energy efficiency
programs and improve its Wtility Cost Test results. Today, the Company does not
have these pathways and is instead incentivized to include non-cost-effective
energy efficiency in its portfolio, thereby reducing customer value.

Mr. Wishart discusses the mechanics of the Company’s proposed DSM
parformance incentives in more detail.

HOW WILL THE USE OF MARGINAL ENERGY-BASED AVOIDED COSTS
IMPACT THE COMPANY'S ENERGY EFFICIENCY PERFORMANCE
INCENTIVE?

The use of marginal energy costs will inform the Company’s entire energy

efficiency strategy as it identifies where the Company should target its efforts to
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achieve the maximum return for customers - that is, reducing energy and
demand when it is most costly and reducing emissions when they are greatest.
Under the current methodology of avoided energy costs, this is not the case as
avery kWh is effectively treated the same, meaning an avoided kWh of coal
generation is treated the same as an avoided kWh of wind generation.
Furthermore, because the Company's proposed energy efficiency
performance incentive is based on net benefits, the Company will have a direct

financial incentive to focus on periods where it can maximize benefits.
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V. AVOIDED EMISSIONS FROM ENERGY EFFICIENCY
WHAT ROLE DO EMISSIONS AND THE AVOIDANCE OF EMISSIONS PLAY
IN THE COMPANY'S ENERGY EFFICIENCY PORTFOLIO?
As discussed above, Colorado's DSM statute specifically recognizes the
importance of using energy efficiency to protect the Colorado environment.
Historically, that task was easy to accomplish when the generation system was
heavily weighted toward coal-fired generation. However, increasingly the system
is powered by wind generation and in the future will be even more renewable
focused with wind and solar. Therelore, il is becoming more difficult to avoid
emissions. As discussed earlier, this is part of the reason the Company is
proposing a new strategy to deliver energy efficiency.
PLEASE DEFINE THE AVOIDED EMISSIONS FROM ENERGY EFFICIENCY.
Avoided emissions from energy efficiency is the magnitude of emissions not
produced at an electrical energy generation source associated with the reduced
energy production necessary to serve customers due to customer participation in
energy efficiency programs.
HOW HAS EMISSIONS DATA BEEN USED IN THE PAST?
The primary use of the emissions data has been to provide estimates of the
value of the avoided emissions ($kWh) that could be applied in the MTRC as
Avoided Emissions. In addition, the data has been used to eslimate the
emissions avoided — specifically CO2 (carbon) — by the DSM portfolio in previous

DSM status reports.
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PLEASE DESCRIBE THE METHODS USED IN PAST FILINGS TO
DETERMINE THE AVOIDED EMISSIONS FROM THE COMPANY'S EMERGY
EFFICIENCY PROGRAMS.

The method used to determine the avoided emissions from energy efficiency has
changed over time given the expected value of avoided emissions. In the DSM
Plans covering the program years 2009-2011, an avoided emissions intensity
{$kWh) was determined for each future year by calculating the expected
emissions with and without future DSM using the Stralegist® software product.
The difference in emissions and energy produced between thesa two runs each
year was used to calculate the avoided emissions intensity for that year. These
intensities were then applied to an assumed cost per pound ($1b) for each
emission to determine the $kKWh each year, which in tum were applied to each
energy efficiency measure in the porifolio to determine the avoided emissions
each year. In the DSM plans covering program years 2012-2018 the emissions
intensity (Ib/kWh) was based on the average emissions intensity of the electric
generation portfolio as a whole. The assumed cost value for all avoided
emissions was set to $0/b.

HOW IS THE COMPANY PROPOSING TO USE EMISSIONS DATA IN THE
FUTURE?

In addition to using emissions in the MTRC test and estimating emissions from
the DSM Porifolio, the Company proposes to use emissions data to determine

the emissions avoidance of individual DSM measures. The Company is
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recommending that new DSM measures that may shift usage cost-effectively
gshould be included in the DSM Portfolio. If these measures can be shown to
meetl the state objectives of being cost-effective and reducing emissions, the
measuras should be pursued through the DSM Portfolio. This is true even if the
measure produces a net increase in enargy usage.
DOES THE FORM OF THE EMISSIONS DATA NEED TO CHANGE TO
PERFORM AN ANALYSIS FOR EACH DSM MEASURE?
Yes. The Company's historical emissions data has been determined on a DSM
Portfolio basis, bul does not accuralely determine the emissions of each
individual measure. The methods did not consider the pattern of energy impacts
throughout the year of the individual DSM measures. Wilth the increasing
diversity of generation sources described above, the timing of the energy savings
has a significant effect on the amount of emissions avoided by a DSM measure.
Analysis may show that measures that have a net increase in energy usage over
a year may still result in emissions reductions. This may be the case if a measure
produces a shifting of energy usage from high emissions hours (fossil-fuel
generation) 1o low-emissions hours (renewable generation). To perform this
analysis, it is necessary to have hourly marginal emissions data.
HOW DOES THE COMPANY PROPOSE TO ESTIMATE HOURLY MARGINAL
EMISSIONS?

The Company proposes a method that uses the hourly marginal energy price 1o

determine the likely generation source of marginal energy each hour. An
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emissions rate for the generation source is then applied to this data o determine
the marginal emissions rate (Ib/MWh) for each hour.

PLEASE EXPLAIN THE METHOD TO DETERMINE THE LIKELY
GENERATION SOURCE AND ASSOCIATED EMISSIONS RATE FROM THE
MARGINAL ENERGY PRICE.

The marginal energy price is a good indication of the marginal generation source,
but it is not a perfect indicator. In most price ranges there is a mix of generation
sources of marginal energy. Only at a few price levels is there a clear single
source of generation of marginal energy. Al other price ranges there is a mix of
generation sources of marginal energy. The Company proposes that the method
uses the system average emissions rate for the hour when there is a mix of
generation sources of marginal energy.

YOUR TESTIMONY ON EMISSIONS HAS BEEN LIMITED TO cCO2
EMISSIONS. HAVE OTHER TYPES OF EMISSIONS BEEN CONSIDERED?
Yes, other emissions including sulfur dioxide (S02) and mercury (Hg) have been
considered. CO2 emissions are believed 1o serve as a fair proxy of those other
emissions, especially considering the emergence of marginal energy from wind
that produces no emissions, and that those other emissions have not been the
main focus in the past. For these reasons, the proposed criteria that individual
measures avoid emissions (o be included in the portfolio should be based salely

on the estimated avoided COZ emissions.
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DOES THIS PROPOSED METHOD INCLUDE A VALUE OF AVOIDED
EMISSIONS?

MNo. This proposed method only determines the rate of marginal emissions
(Ib/kWh) that can be applied to hourly energy savings or increases in hourly
energy consumption. It does not include the value of avoided emissions ($/lbs). It
does provide a more accurate measure of the emissions effect by individual DSM
measure.

DOES THE COMPANY BELIEVE THE PROPOSED METHOD IS SOUND AND
REASONABLE?

Yes. The Company believes that the proposed methodology is sound and
reasonably estimates the emissions avoidance from current and potential future
DSM measures. As such, the Company believes this method is crucial in
furthering the stated goal of achieving cost-effective emissions reductions.

IS THE COMPANY PROPOSING AVOIDED EMISSIONS ESTIMATES BE
APPROVED IN THIS FILING?

Mo. The Company is only asking for approval of a methodology 1o reasonably
estimate the avoided emissions of individual DSM measures. This methodology
would be applied in subsequent DSM Plan filings with the avoided emissions

based on the data available at the time of the filing.
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V. DEMAND RESPONSE
HOW DOES DEMAND RESPONSE FIT INTO THE COMPANY'S DSM
PORTFOLIO?

As Company witness Mr. Brocket! explains in Section VI of his Direct Testimony,
DSM is composad of energy efficiency and demand response. Whereas energy
afficiency is focused on reducing energy sales, demand response is focused on
reducing peak demands. Both components of DSM provide significant value to
customers and the utility, and the policies and goals for démand response are
just as importanl o ensure a sustainable, cost-effective DSM portfolio in the
future.

IS THE COMPANY PROPOSING ANY CHANGES TO ITS DEMAND
RESPONSE GOALS AND PROGRAMS FOR 2019 THROUGH 20237

Yes, the Company proposes to realign the goals for 2019 through 2023 as

follows:
Table SMW-D-6: Proposed Demand Response Goals
Year 2019 2020 2021 2022 2023
Mw 465 476 489 503 520

HOW DID THE COMPANY DEVELOP THESE GOALS?
The proposed goals are based upon historic achievements and trends in demand
response growth as well as a reflection upon the state of the marketplace and the

make-up of the Company's residential, commercial, and industrial offerings.
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Company witness Mr. Brian Doyle discusses the state of the markelplace and the
make-up of offerings in Section Il of his Direct Testimony.

HOW HAS THE COMPANY'S PAST PERFORMANCE COMPARED WITH ITS
GOALS?

The 2013 Strategic Issues proceeding was the first which ordered the Company
to achieve specific cumulative demand reduction goals.” The Company was
ordered to achieve cumulative goals of 601 MW in 2015 and 606 MW in 2016.
The Company's actual achievement for these years was 568 MW and 578 MW,
respectively.

One reason for the shortfall in achievement is the Company's 2013
forecast included assumptions that one large industnal customer would begin
participating in the interruptible service option credit ("ISOC”) program in 2013
but subsequently decided not 10 participate in demand response.

Also, there has been a decline in the level of participation within existing
programs. For example, Saver's Switch® - a residential demand response option
- gxperiences approximately 7% attrition per year. Faclors causing aftrition
include customers leaving from the program, disconnected switches, or non-
responsive swilches,

Additionally, there are limits to demand response such as market polential
{the amount of customers already participating in demand response, technology

constraints); the availabilty of cost-effective demand response programs; and

Page 64 of 250

0GZ o 9 abed - 3-Gzz-610z # 39200 - DSOS - Wd 02:2| 61 1udY 120z - a3 114 ATIVOINOY L0313



10
1"

Q.

CORRECTED Diract Testimony and Attachments of Shawn M. White
Proceading No. 17A-D462EG

Hearing Exhibit 102

Page 65 of B2

customer saftisfaction (the impact demand response has on the cusiomers
business or lifestyle priorities). Mr. Doyle discusses these three limits further in
his Direct Testimony.

HOW DO THE GOALS COMPARE WITH THE LEVEL OF DEMAND
REDUCTION ASSUMED FOR PURPOSES OF THE CURRENT ELECTRIC
RESOURCE PLAN (PROCEEDING NO. 16A-0396E)?

The table below shows the level of cumulative demand reduction'® (MW per
year) the Company is proposing in this proceeding in comparison to the level of
demand reduction assumed for purposes of the 2016 Electric Resource Plan.

Table SMW-D-8: Cumulative Demand Response Goal vs. 2011 Resource
Plan

MW 2019 | 2020 | 2021 | 2022 | 2023

DR in 2016 ERP 598 | 623 | 623 | 623 | 623
Total Demand Reduction 530 | 541 | 554 | 568 | 585
Proposed Demand Response Goal 465 | 476 | 489 | 503 | 520
'En&rgy Efficiency Demand Reduction Goal | 65 | 65 | 65 | 65 65

12

13

14

15

16

17

Q.

WHEN DOES THE COMPANY FORECAST ITS NEXT RESOURCE NEED?

Based upon the demand response assumptions included in the ERP, the nexi
resource need is not until 2023. However, since the Company has achieved less
than its forecasted goals, this need is somewhat greater than rellected in the
ERP. Furthermore, just because the Company does not have an immeadiate need

does not mean the Company should not invest in demand response programs.

" The cumulative demand reduction goal was inclusive of the energy efficiency demand reduction
achisvemant and the dspatchable demand response achisvemant,

" Total demand reduction includes the demand response goal and the energy efficiency demand
reduction goal,
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WHY SHOULD THE COMPANY INVEST IN DEMAND RESPONSE IF THERE
IS NO IMMEDIATE RESOURCE NEED?

Demand response, like generalion supply investments, requires time to develop
and deploy. Demand response requires customers to voluntarily agree to curtail
their usage, which requires the Company to identify and recruit customers fo
participate. Prior to recruiting, the Company must design the financial and
behavioral incentives to provide customers the reason to change their behavior
by interrupling their comfort or business processes. None of these actions can be
undertaken overnight and often require years to scale up. For example, the
Company's ISOC and Saver's Switch® programs have grown to their curreni
levels over the last decade of utility implementation.

Furthermore, the Company's system is changing for energy efficiency and
this same change may offer increasing opportunities for demand response. It is
in the best interest of customers and the Company to continue to investigate
these new sources of value and provide products and services to meet these
needs. Focusing solely on the need for peak capacity understates the value

demand response may be able to provide.
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WHAT OPPORTUNITIES ARE THERE TO EXPAND THE SCOPE OF
DEMAND RESPONSE ACHIEVEMENTS?

The Company's primary focus is on growing ils exisling offerings — primarily the
smart thermostat offering to residential customers and the Peak Partner
Rewards™® program to commercial customers — but also expeclts new
technologies and services to add additional scope to the future.

As home and workplace automation grows, the Company may also
integrale strategies such as load shifting into its demand response porifolio o
shift on peak consumption to shoulder and off peak periods as necassary. Load
shifting allows for increased paricipant satisfaction (such as participant comfor
or reduced operational interruptions) while gaining the benefit of reduced peak
loads.

IS THE COMPANY SEEKING APPROVAL TO IMPLEMENT ANY
TECHNOLOGY OR SERVICE SPECIFIC PROGRAMS FOR DEMAND
RESPONSE IN THIS PROCEEDING?

Mo. Any specific programs will be propased in the Company's periodic DEM Plan

filings.

" The Peak Pariner Rewards program is a demand response program for commercial and industrial
cusiomers 1o voluntanly reduce energy and peak demand during pearicds of system constraingt in
exciange for a financial incemive.
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Vil. DSMPOLICY ISSUES
Q. WHAT DO YOU ADDRESS IN THIS SECTION OF TESTIMONY AND HOW

DOES IT CONNECT TO THE COMPANY'S DSM PORTFOLIO?

A. In this section | will address policy questions regarding the claiming of savings in
gnergy efficiency programs and a number of policies the Company agreed to
identify and discuss in its 2017/2018 DSM Plan Settlement. Each of these
policies has an effect on the implementation of DSM and the value provided 1o
customers.

A. Secondary Site Savings
Q. WHAT ARE SECONDARY SITE SAVINGS?

A, Secondary site savings occur when an energy efficiency measure is installed
with the intent to reduce eleciric usage but has a similar reduction to
consumption from a secondary Company site such as a chilled water facility or
steam heating facility.

Q. CAN YOU PROVIDE AN EXAMPLE OF HOW THIS CLAIMED SAVINGS
PROCESS WORKS?

A.  If a customer installs an energy-efficient variable frequency drive'’ ("VFD") at its
primary location whose thermal energy source is the Company's chilled-water
system, the Company currently only claims any energy efficiency savings

achieved at that primary localion. It does not claim any energy savings that may

" A variable-frequency drive ; Is a device used to reduce the energy usage of a mator by varying the
frequency and voltage 1o the molor.
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have materialized at the chilled-water facility (secondary site) due to any reduced
consumption at the primary site because of the installation of the energy efficient
equipment. In this example, the Company is seeking approval to claim any
energy and demand savings achieved from the installation of the VFD and the
related energy savings at the chilled-water facility. By being able to identify and
claim the savings from the chilled-water facility, the Company would also be able
to determine and recognize the associaled reduction in related emissions and
savings in utility and customer cosls.
DOES THE COMPANY CURRENTLY CLAIM SECONDARY SITE SAVINGS?
Mo. Prior to 2015, the Company claimed secondary sile savings as an indirect
impact of energy efficiency actions. However, beginning in 2015, after conferring
with the Commission Staff, the Company ceased claiming these savings.
The decision to stop claiming these savings stems from the interpretation
of Commission Rule 4750, which slates (emphasis added):
These rules implement § § 40-1-102, 40-3.2-101, 40-3.2-103, and 40-3.2-
105, C.R.S. for gas utilities required by statute to be rate-regulated.
Consistenl with statulory requirements, the purpose of these Demand
Side Management (DSM) rules is to reduce end-use natural gas
consumption in a cost effective manner, in order to save money for
consumers and utilities, and protect the environment by encouraging the
reduction of emissions and air pollutants.
Because the installed measures are reducing natural gas or electric
consumption as the end-use consumption, this specific language could be read

o imply secondary site savings should nol be considered. Howewver, when

considering the rule and the referenced statutes in their entirety, the intent also
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includes the goal to "save money for consumers and utilities, and protect the
environment by encouraging the reduction of emissions and air pollutants.” The
Company believes the latter interpretation is more consistent with the whole of
the Colorado DSM statute and Commission rules.
WHY IS THE COMPANY REQUESTING TO ACCOUNT FOR SECONDARY
SITE SAVINGS?
Savings from secondary sites will result in saving money for consumers and
utilities, and can help in the reduction of emissions by reducing the use of the
fossil fuels used to supply chilled water cooling and steam heating.
WHAT IS THE COMPANY'S SPECIFIC REQUEST REGARDING SECONDARY
SITE SAVINGS?
The Company seeks clarification from the Commission that Rule 4750 does not
preclude the Company from claiming secondary site savings in its energy,

demand, and net benefit calculations.

B. Commercial and Industrial Behavioral Savings Methodology
AS DISCUSSED IN MR. BROCKETT'S TESTIMONY, THE 2017/2018 DSM

PLAN SETTLEMENT REQUIRES THE COMPANY TO PROPOSE AN
ALTERNANTIVE METHODOLOGY FOR CLAIMING BEHAVIORAL SAVINGS.
HOW HAS THE COMPANY COMPLIED WITH THIS REQUIREMENT?

The Company developed a new methodology to claim incremental electric and
gas energy efficiency savings from business customers engaged in products with

behavioral savings components and solicited input from the parties to the
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2017/2018 DSM Plan."® The participating parties included the Southwest Energy
Efficiency Project, the Energy Efficiency Business Coalition, Colorado Energy
Consumers, Western Resource Advocates, the Office of Consumer Counsel, the
Commission Staff, Energy Outreach Colorado, and the Colorado Energy Office.
PLEASE EXPLAIN THE CURRENT METHODOLOGY USED BY THE
COMPANY TO CLAIM BEEHAVIORAL ENERGY EFFICIENCY SAVINGS.

The Company’s current methodology for business behavioral savings is the
“average savings method.” To calculate annual energy savings, this method
takes the observed savings, the difference between pre-treatment energy usage
and posl-treatment energy usage, and divides those over a ime period (currently
three years) for which the savings are evaluated. To calculate the lifelime energy
savings, the methodology takes the annual claimed savings and multiplies those
by the assumed lifetime of the behavioral actions. This results in annual energy
savings each year of observation.

However, this methodology is flawed where energy savings are increasing
over tima. In this case, dividing the annual energy savings by the number of
years of observation understates the total energy savings. It is likely that new
behavioral actions at a site will be identified over time, resulting in increasing

energy savings over time. This effect is detailed in Table SMW-D11 below.

" Proceeding No. 16A-0512EG.
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WHAT IS THE COMPANY'S PROPOSAL FOR AN ALTERNANTIVE
METHODOLOGY?
The Company is proposing to use an “incremental savings method.” Similar to
the average savings method, this method calculates the difference between pre-
treatment energy usage and post-treatment energy usage lo determine the
annual energy savings. However, in subsequent years, this methodology only
calculates and claims the incremental growth in energy savings from behavioral
actions. This method results in a sum of annual energy savings over time that
match the annual energy savings recorded in the last year of obsarvation.
Lifetime savings are calculated by multiplying the annual energy savings
by the remaining useful life of the behavioral action. This process fairly discounts
the annual energy savings for the presumed persistence of the action and
reflects that savings occurring in later years are not as likely to persist as those
generated in earlier years.
CAN YOU PROVIDE AN ILLUSTRATIVE EXAMPLE OF THE AVERAGE
SAVINGS VERSUS INCREMENTAL SAVINGS METHODS?
Yes, the following two tables provide an illustrative example of how savings

would be claimed for a participant under both methodologies.
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Table SMW-D-9: Average Savings Method
Average Savings Method
Cumulative
Year1 Year2 Year3d Savings
Observed Annual Energy Savings 500 700 80O 800
Annual Energy Savings (1/3 of
Observed) 167 233 267 667
Lifetime (yrs) 10 10 10
kWh 1,667 2,333 2,667 6,667

Table SMW-D-10: Incremental Savings Method

Incremental Savings Method

Year 1
Observed Annual Energy Savings 500
Annual Energy Savings (Minus Prev.
Year) 500
Lifetime (yrs) 10
kKWh 5,000

Cumulative
Year2 Year3d Savings
700 800 800
200 100 800

9 8
1,800 800 7,600

As shown in the tables above, the average savings method results in a
total of annual energy savings (667) that falls short of the final annual energy
savings (800). The lifetime savings also are short of (6667) the actual lifetime

savings (7600), which are accurately captured in the incremental savings

method.
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WHY DOES THE COMPANY BELIEVE THE INCREMENTAL SAVINGS

METHOD IS SUPERIOR TO THE AVERAGE SAVINGS METHOD?

The incremeantal method is a better method in the specific instance of measuring
behavioral savings associated with individual panicipating business customers.
This is because the Company can directly control the time period over which the
savings will be observed for each customaer.

However, the Company does not believe the incremental savings
methodology is appropriate for mass market products such as the Energy
Feedback product'® because it is nol possible to control for individual changes in
participation due to cuslomers moving from premises. This results in a variation
in the paricipation time period, with some customers receiving the energy
efficiency information for several years and some just beginning to receive the
information. In this case, it is more appropriate to use the generalized method of
average savings.

IS THE COMPANY PROPOSING TO CHANGE THE RESIDENTIAL SAVINGS
METHOD?

MNo. The Company recommends continuing to use the average savings method
for the reasons described above. The incremental method would be impossible
to implement administratively because it would require individually calculating

savings for each participating customer, and the only other method currently

"% The Energy Feedback product is the Company's residential behavioral product implemented as part of
the 201572016 DSM Plan and reauthorized in the Company's 201772018 DSM Plan,
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considered by the general industry is a deemed savings methodology. This
methodology creates a prescnplive assumption that all customers save a
specified amount. While this has the benefit of reducing measurement and
verification ("M&V") and increasing the potential participation pool, it has the
downside of being less verifiable and less likely to persist as incremental
customers, with lower ability to save energy, begin paricipating in the product.
C. Reconsideration of the Avoided Transmission and Distribution Study
AS DISCUSSED IN MR. BROCKETT'S TESTIMONY, THE 2017/2018 DSM
PLAN SETTLEMENT REQUIRES THE COMPANY REEVALUATE ITS
AVOIDED TRANSMISSION AND DISTRIBUTION COST STUDY. HOW HAS
THE COMPANY COMPLIED WITH THIS REQUIREMENT?
In Proceading No. 16A-0512EG the Company proposed a study to determine the
avoided transmission and distribution cost value from implementing DSM
pru-grams.“ This value assumes that system wide DSM would avoid system wide
implementation costs. As part of the settlement agreement in that proceeding,
the Company agreed fo review its study and idenlify if using historical cosis
instead of forecasted cosls would lead to more consislent and accurate

accounting of avoided transmission and distribution costs.

* Spe. Attachment SMW-3.
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HOW DOES THE COMPANY ADDRESS THIS REQUIREMENT?

The Company has reviewed the study and its historic costs to identify if historic
costs are applicable to the study’s methodology and if so are more accurate than
forecasted costs.

The Company conducted the study using the System Planning Method. The
methodology is summarized in section 3.2.1.c on pages 75-76 of the U.S.
Environmental Protection Agency's ("EPA") Assessing the Multiple Benefits of
Clean Energy: A Resources for States (2010) report®’. In alignment with the EPA
study and the Company's 2017-2021 distribution forecast and budget process,
the Company compared two scenarios; forecasled load reductions with DSM,
and without DSM. The Company allocated the energy efficiency demand
reduction goals of 65 MW per year to individual substation banks (or
transformers) and feeders. The Company then compared the two scenarios and
reviewed il load reductions deferred overloads into fulure years. Based on this
analysis, the Company calculated that eight substation banks and thirty-five
forecasted overloads were deferred to fulure years.

HOW DID THE COMPANY CALCULATE THE DISTRIBUTION AVOIDED
COSTS?

The Company developed a disiribution cost probability table that was
representative of different types of projects, the historical cost of each type of

project, and the probability the Company would be required to mitigate a bank
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and feeder overload (referred to as the Distribution Cost Frobability Table in the
study). This information can be found in Appendix A1 of the sludy. The Company
then calculated the savings for each of the 43 overloads that were deferred to
future years based on the Distribution Cost Probability Table and the Company’s
weighted average cost of capital ("WACC") less the escalated expendilures for a
given project due to inflation. Based on the calculated avoided Distribution costs
the Company then increased the annual savings based on inflation as shown in
Table 1 of the study.

DOES THE COMPANY ANTICIPATE ANY CHANGES TO THE DISTRIUBTION
PORTION OF THE STUDY?

No. The Company reviewed the study and determined it was already based on
historical project costs and it was not dependent on future years' budget for
capacity projects that could either decrease or increase dependent on the
amount of available funding. As such, it is consistent with the intent of the
settlement agreement and no changes were needed for the distribution portion of
the study.

DOES THE COMPANY BELIEVE ANY OTHER ADJUSTMENTS ARE NEEDED
FOR THE DISTRIBUTION PORTION OF THE STUDY?

No. The system planning approach utilized by the Company was consistent with

the Commission's Decision No, C15-0735.
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PLEASE PROVIDE A SUMMARY OF THE METHODOLOGY USED FOR
AVOIDED TRANSMISSION COSTS.
A steady-state power flow contingency assessment was performed on the study
cases using Siemens PTI PSSE software AC Contingancy Calculation (*ACCCT)
function. The analysis included single (N-1) contingencies of the loss of
transmission lines, tfransformers, and generating units in the Public Service (Area
70) and WAPA- Area 73 Balancing Authorities. Moniloring of Iransmission
elements were reported for facilities experiencing a thermal overload based on its
normal rating. Comparison of the "with future DSM" case (at the 65 MW goal
level and for the higher sensitivity analysis lavel) to the “without future DSM" case
determined whether a mitigation project could be deferred or avoided. If a
mitigation project could be deferred, the estimated number of years of deferral
weare determined by identifying the time when the facility becomes overloaded in
the “without future DSM™ case versus when it becomes overloaded in the “with
future DSM" cases. In the event that the “with future DSM™ cases did not show an
overload by 2026, the estimated overload was found by exirapolating the facility
loading based on the loading growth in prior years.
HOW DID THE COMPANY CALCULATE THE TRAMNSMISSION AVOIDED
COSTS?
The resulling cost savings were calculated using a planning estimate of a

potential mitigation project for the particular transmission issue. The cost savings
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calculation assumed the Company's WACC, as well as the current assumed
weighted corporate escalation factor of 2.00%.

BASED ON THE SETTLEMENT AGREEMENT, DOES THE COMPANY

ANTICIPATE ANY CHANGES TO THE TRANSMISSION PORTION OF THE

STUDY?

No. Proposed f(ransmission projects are typically large-scale, multi-year

undertakings that undergo years of pre-development work before becoming

planned projects. Over the past six-year period, only a single load-driven project

has been constructed in Colorado by the Company (the Rifle-Parachute 230kV

Line #2). The project was placed in service in 2016 and was driven by oil and gas

load development
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1 Vill. CONCLUSION
2 Q. DOES THIS CONCLUDE YOUR TESTIMONY?

3 A. Yes, it does.
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Statement of Qualifications
Shawn M. White

| graduated from Hawaii Pacific University with a Bachelor of Science in
Marketing and the University of Minnesota’s Carlson School of Business with a Master's
degree in Strategic Management. | am also a graduate of the United Stales Navy's
Nuclear Power Program.

| am the Manager of the DSM and Renewable Regulatory Strategy and Planning
Group at Xcel Energy. | manage a group whose primary responsibilities are to: (i)
ensure that Xcel Energy's energy efficiency and demand response programs are
adhering to regulatory policies; (i) develop long-range goals for the portfolio of
programs for resource planning; (iii) track and report on energy efficiency achievemenis
and financial operations; (iv) prepare DSM regulatory reports and filings; and (v)
analyze the cost-effectiveness of energy efficiency and load management programs and
portfolios in each of Xcel Energy’s state jurisdictions with active energy efficiency
programs or pending legislation. | am also responsible for setting measurement and
verification (M&V) policies and ensuring that proper M&Y is being conducted for all
programs.

| have held several positions within Xcel Energy's DSM group, including
Marketing Assistant, Program Manager, and Manager of Consumer and Commercial
Energy Efficiency Marketing. | have been responsible for the oversight of energy

efficiency and lpad management programs in New Mexico, Texas, Minnesola, and
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Colorado. | also have nine years of experience in the operation and maintenance of

nuclear power plants.
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NAVIGANT

EXECUTIVE SUMMARY

This executive summary provides a high-level overview of the work performed and the findings of the
Xeel Energy Demand-Side Management (DSM) Potential Study developed by Navigant (Potential Study).
More detailed discussions and results are included in the main body of the repor.

Introduction and Background

Mavigant was retained by Xcel Energy to develop an estimate of the polential for energy afficiency fior the
company's Colorado sarvice tarmitory cver an 11-year teme homzon fram 2018 to 2028, Navigant has
worked with Xoel Energy to develop information on current bevels and patlems of energy use in Colorads,
characterize potential measures which could be Implemented to increase energy efficiency within
demand-side managemeant {35M) in the service territory, and develop an estimate of DEM potential. This
study focused on energy efficiency within DSM and did not address demand responsa potential.’ Tha
technical, economic and achievable potential for energy efficiency within DSM was modeled using
Havigant's proprietary DSMSim™ model,

The siudy data and analysiz will assist Xcel Energy in informing its proposal of economically achievabla
goals in the next DSM Strategic lsswes proceeding and in informing its devebspment of fubure DSM Plans,
Throwghout this study, Navigani sought reguiar input and feedback from both internal and extemal
stakeholders, who provided important market knowledge and indusiry expertise for producing a robust
final study.

Approach

This section describes the overall approach to the Potential Study, including the approach o base case
forecast, measure identification and characterization, and estimating technical, economic and achievabie
potential. The overall approach fo the Potential Study is ilestrated in Figure 1. In general, the Potential
Study begins with a defailed assessment of data sources that are specific to Xoel Enengy’s Colorado
sarvice berritory, Those sources then are supplemented with primary field data collection complemented
by secondary sources. The specific sectors (residential, commearcial and industrialfag) and the various
segments within those sectors are assessed, differences in the three climate zones? within the service
territory are assessed from a DSM measure perspective, and impacts are reviewed for bath electric and
gas measures a5 well a3 measures thal result in savings for both fuels. AN of this information is imporied
infa the DEMSim™ model and temitory-wide estimates of DSM potential are genarated.

0Gz Jo /8 abed - 3-Gzz-610z # 39200 - DSOS - Wd 02:2l 61 1udY 120z - d31I4 ATTVOINOY L0313

As agreed upon with Xoel Energy, the results presented in this study ane nel, rather than gross savings,
with nel-to-gross (NTG) factors applied to measure savings o accourt for free ridership and spillower at
the maasure level.

* Mavigan did include Bhe energy savings from Xoel Energy's Saver's Switch measure, bul excluded the demand savings, since
these are addeessed in @ sepambe shudy on demand responso potential.

! Climate rones as defined by the iﬂmumErﬂw Emmﬁmmmgm Spn
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Figure 1, Project Approach

Kool Energy Territony I5M Paotential Model

EE Folpnbkal Esmaltos

Soovoe’ Mengant 2018

Data Sources

For this project, Xcel Energy tasked Navigani with developing an enhanced data collection process that
included a review of existing secondary data and primary data collection process to supplement those
secondary sources. Mavigant used Colorado-specific data provided by Xcel Energy wherever possible,
supplementing that data with information available from neighborning and comparable junisdictions and
olfher sources such as the U.S. Energy Information Administration (ELA). This approach resulted in the
use of primary data collection to supplameant the available secondary dala as required.

Table 1Ests some of the data required and the type of data Mavigant used in characterzing the measures,
I the table, existing Colorado data refers fo data provided to Navigant by Xcel Enengy, primary data
refers bo information thal was collecied throwgh customer surveys, and secondary non-Colorado data
refers to utility studies, previous baselines and potential siudies in nelghboring jurisdictions and other
gounces (as discussed above),
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Soconids:
Cata Required for Measure & Markeot oo
Characterzation

SOuUnces Collection

For Base and DEM Meaguras

+ Measure lfetime

« Measure Costs

=  Energy Consumplion (gas or alectric)

= Coincident Peak Demand {eleciric only)
O&M Savings (if applicable)
Measure Density (Basa + D5M measures)

Technical Sultability (Ability to implement DEM
fMeasLng)

Initial Sahwration of End-Uses

Customer Acceptance of DEM Measures
Sowrte Neogant 2018
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For the primary data collection efforts, Navigant used a combination of cnline, felephone and onsite
surveys of end-use customers regarding elechricity and natural gas markets in Colorade.  Subconbracior
Tetra Tach conducted the online and lelephone survays. Mavigant's fiedd staff conducted the onsita
Sunweys, The survey process was employed to oblain primary information about equipment stocks,
efficlency levels and decision-making processes. Surveys were set up to collect this information from up
bo 1,500 residential customers and 350 commercial and industrialiag customers. The goal of this affor
was to achieve confidence levels of 80 percent with a +/- 10 percent margin of error for each sector, The
process was designed to obtain the highest possible level of confidence across thess three sectors and
the varocwes segments within each seclor, The onsite surveys were carried ouf using a nested sampling
approach whereby a subgset of valid responses from the onling and lelephone surveys were randomly
selected for pneife visits. A todal of 87 onsite sureeys were completed for the residential secior and 50 for
the commercial and industrial/ag sectors,

Ancther telephone survey affor was initiated for upstream market actors (including implamantars,
distributors, contraciors, retailers and manufacturers) o batter understand and validate the customer's
responses to equipment replacement practices and customer willingness to invest i DEM measures and
programs. Mavigant's survey staff conducted the upstream market actor sunveys. A todal of 26 upstream
market actor sundeys ware completed and those resulls were incorporated into the study.
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Baze Caze Forecast

Mavigant obtained forecasts of electricily and natural gas demand from Xcel Energy. Navigant developed
projections of residential building stocks and commercial fioor area for the Potential Siudy period. The
potential for DSM was then modeted based on the resulling stocks and the changing proportion of new
and existing buildings, Navigant did not develop an independent forecast of electricity and natural gas
enargy reguirements.

Measure Identification and Characterization
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Mevigant developed a8 comprehensive measure Est of energy efficiency measures likely to contribute 1o
economic potential. The team reviewed current Xcel Enengy program offerings. previous Xcal Energy
potential studies, and potential model measure lists from other jurisdctions o identify DSM measures with
the highest expected aconomic impact. The team supplemented the measure list using potential studies
from British Columbia, Oragon, Arkansas, Pennsylvania, and |linois, as well as technical resource
rmanuals (TRMs).

The review process resulted in a list of 178 energy efficiency meazures, which were analyzed in detail
and ultimately incorporated into the Potential Study. Thesa measures wers then characterized for each
segment where they could be applied. 'Weather sensitive measures were also characterized for sach
climate zone in Xcel Energy's Colorado service territory,

Estimation of Potentials

For this resource assessment, Mavigant employed its propristary DSMSim™ potential model to estimate
the technical, economic, and achievable polential for electric and gas savings. DSMSIim™ is a bottom-up
technology diffusion and stock tracking model implemented using a System Dynamics® framework. The
DEMSim ™ muodel explicity accounts for considerations impacling retrofit, replace-on-burnout and mew
construction measures. For each of the replacement types, technical, economic, and achievable potential
wias determaned and S reported in aggregate by sedor, customer segmient and end use,

Xical Energy has some customers to which i provides both gas and electric senice, some to which i
provides electsc only service, and some fo which it provides gas only service. Potential estimates do not
include “ancillary® savings to non-Xoel Energy utilities, such as reductions in electricity use that result
ingirectly from an Xcel Energy gas utility program or vice versa. To best capture the variable savings that
some measuras will have across these different types of customers, Navigant characierized measures
that have both gas and electnc savings (e.g9., programmable thermostats, insulation, home enengy
reports, etc.) differently depending on the ulility senvice type and heating fuel characteristics of the
customer. This allowed both gas and electric savings potential, cost effectivenass, and incentives fo be
captured withoud the risk of double counting.

Technical potential is defined as the energy savings that can be achieved assuming that all installed
measures can immediately be replaced with the efficient measure, wherever technically feagibile
regardiass of the cost, market acceptance, or whather 3 measure has failed (or “burmed ouf™) and is in
nesd of being replaced, Economic potential is a subset of lechnical potential, using the same
assumplions regarding immediate replacemant as in technical potential, buf limiting the calculation only to
those measures that have passed the benefit-cost test chosen for measure scresning, which in this case
i& the modified Total Resource Cost (mTRC) test. Achievable polential is a subset of economic potential,
but further considers the likely rate of DSM acquisition, which s driven by a number of factors including
the rate of equipment hemover (a function of measure’s lifetime), simulated Incenthve levels, budget
constraints, consumer willingnass to adopt afficient technologies, and the likely rate at which marketing
activites can faciilate technology adoption,
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1 Gon Sterman, John D, Business Dynarace” Syalems Thisking and Mooeling for 8 Comples Wiond, Irein McGmw-Hill. 2000 for
detal on Syslem Dynamics modeling. Also see hitpbeeb. mit edu'sysdynisd-nind lor o high-level cvendrs,
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MNavigant also conducted scenario analyses as part of this Potential Stedy, modeling the sensitivity of the
achievable potential 1o different scenanios, Mavigant modaled the impact of three scanarnios (Max Litility
Benefits, Low Utility Benefits, and Altemative Lighting) relative to the base case,

Findings

Summary of Potentials

Using the DSMSam™ model, Nawvigant found that 6,786 GWh of eleciricity and 29
mdlan Decatherns of natural gas technical potential in the Xcel Energy senvice territory
by 2028, as shown in Figure 2 and

Table 2 for electric potential and Figure 3 and Table 3 for gas potential. Roughly B2 percent of the alectnc
technical potential and 55 percent of the gas technical potential was found 1o be economic, meaning thal
it met or exceeded an mTRC ratio of 1,0 for all DEM measures coverning the residential, commercial and
industrial’ag sectors. Electric economic potential in 2028 is projecied to be 5.531 GWh while gas
economic potential in 2028 is projected lo be 16 millon Decatherms. Technical and economic potential
are relatively flat over the time horizon, with growth driven by increases in forecast building stock and

The achievable potential shown below (and in most figures throughout this repart, except where budgat
scenanos are prasanted) is for the “Reference” scenario. Sindk achievable polental aclos in the rabe of
DSM acquisition (fechnical and economic potential do not), forecast achievable potential grows aver the
11-yeear forecast horizon, reaching 3,073 GWh of electricity savings and 7.6 million Decatherms of natural
gas savings by 20284

Figure 2. Cumulative Electric EE Potential (GWhiyear)
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§1 2,000
5 1,000

2018 2019 2020 2021 202F 2023 2024 2025 2026 2027 2028
——Taghnica]  —Ecomomic  e—dchievable

Soaurce Nanwrant saakais, 20186

* Mobe that the achissmable smings reported in Figure 2 repeesent cumulative sawvings over the lorecas hodzon, which is the
cumulative sum of each yoar's incrementad savings.  There ane ather instances in this epor whese inomemental achievable saengs
are reported, When Achirvale sanngs ane mporied, P will be o ciear indicaton as o whisther Thoss Savings ar cysmulative or
incramssnlal.
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Table 2. Cumulative Electric EE Potential {GWh/year)

Techmical Economic Achievabbe

2018 6,142 4,778 Jo8

2018 6,222 & 878 810

2020 B.OTT o B0 1,215
2021 6.132 4 852 1.551
202 6,203 4 535 1,858
2023 6,269 5,022 2,13
2024 6508 5,245 2470
2025 6,566 5,306 2,648
2026 6,634 5,375 2,805
2027 6,709 5,452 2,945
2028 B.7BG 5,531 3,073

Source. Mavipent analysis, 2076
Figure 3, Cumulative Gas EE Potential (100K DThiyear)
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Source Navipan! analysis, 207186

Table 3, Cumulative Gas EE Potential {100k Dihfyear)

lechnical ECOnomic Achevable

0GZ 40 26 9bed - 3-Gzz-6102 # 39200 - OSOS - Wd 02:2l G1 1udY 120z - a3 14 ATIVOINOY L0313

2018 281 150 ]
2018 281 153 14
2020 28 153 22
2021 280 153 29
2022 281 153 38
2023 283 154 46
20024 285 156 54
2025 285 158 80
2028 285 1657 BS
2027 287 158 71
2028 ZBE 1589 -]
Soupe Nawgan analyss 016
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Potential as a Percentage of Sales

Figure 4 and Table 4 shows technical, economic, and achievable potential as a percentage of forecast
electnc sabes. Cumulative electhic achievable potential, which accounts for the rate of DEM acquisition,
grows to néarly 8 percent of forecas! electng sales in 2028, or 0.8 peroent pdr year on averags over tha
11-year study horizon, under the Reference achlevable potential scenario. For gas, the cumulative
achievable potential grows to § percent of forecast gas sales in 2028, or 0.5 percent per year on average
over the 11-year study horizon.® This degree of achievable potential is consistent with Mavigant's
observations of savings levels In ather jurigdictions i has studied, providing a degree of confidence that
the results are reasonable. As is shown later in the report, higher savings are ultimately achievable with
higher budget essumptions.

Figure 4, Cumulative Electric Potential as a Percent of Electric Sales

o 23%

E 20%

T 15%

*

@ 104%

B 5%

E 208 2018 2020 2020 2022 2023 2024 2025 2026 2027 2026

m——Technical =——Eoonomic =—fchisvable

Soures: Navigan! ansdyais, 2078

Table 4. Cumulative Electric Potential as a Percent of Electric Sales

lTechnical Economic Achievakbdle
2018 19.3% 15.0% 1.3%
20189 16.0% 14.9% 2.5%
2020 18.0% 14.2% 36%
2021 17.6% 13.9% d.4%
2022 17.4% 13.9% 5.2%
202% 17.4% 13.9% 5.8%
2024 17.79 14.2% 6.79%
025 17.6% 14.2% T.1%
2026 17.4% 14.1% TA4%
0T 17.3% 14.1% TE%
2028 17.2% 14.0% T.B%

Sowvee: Neagant analss, 2018

! These resulis aee fof pas sales 1o all DSM-slgible cussomers, which exciudes Fanspor cusiomens who ang ol ebgible 1o
participabe in DEM within Mol Enengy's lentlory.
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Figure 5 Cumulative Gas Potential as a Percent of Gas Sales
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Socrna: Newgant anslyes, 20016

Tahle 5. Cumulative Gas Potential a8 a Percent of Gas Sales

Technical Economic Achiovablo
2018 18.3% 8 5% 0.4%
2019 18.4% 10.0% 0.8%
2020 18.4% 10.0% 1.4%
2021 18.5% 10.1% 1.8%
22 18.5% 10,1% 2.5%
023 18.6% 10.2% 3.0%
2024 16.6% 10.2% 3.5%
2025 1875 10.2% 4 0%
2008 18,75 10.5% 4_3%
2027 18.8% 10.3% 4. 7%
2028 18.8% 10.4% 5.0%

Sowrpe: Neagant analss, 2016

Achievable Potential Funding

Mavigant developed estimates of DSM program funding needed 1o support the vanious levels of
achievable potential to be obtained during the study pencd, Takble 6 presents the estimated funding
levels for sedect years of the forecast under the Reference Scenario. The incantive budgets were
simulated through the DSMSIm™ model based on the measures that make up the achievable potential
estimates, Incentive values change over lime due changes in the mix of DSEM measures, cost inflation,
and market saturation. The adminisiration budgedis are based on historical expendifures for
administration reported by the ublities. As a conservative estimate, administration values were held
conglant over me,
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Table 6. Estimated Annual EE Frogram Funding, Reference Scenarlo

2018 36.05 481 §1.88 10.88 562 1648 9834
2018 36,90 45,81 B5.71 11.80 5.62 17.52 10323
2020 A 20 45,81 §1.04 13.04 582 1888 108.7D
2025 40,05 45,81 85.85 11.79 562 1741 10426
i e 27.76 45.81 T4.58 B35 La2 457 8554

“Bource; MIvigant Bnalysis, 216

Ag can be seen from the table, the total simulated funding that comesponds with the Referance Scenario
for achievable potential is theough the DEMSim™ model 558 million In 2018 and just under 590 million by
2028. Mearly 85 percent of the funding is attributable 1o electric DEM program effors.

Achievable Potential Scenarios

In addition to modefling the base case scenario, Mavigani also modelled achievable potential and cosls
for threa alternative scenanos = Mao Litility Banefits, Low Uitdity Benefits and Altlernative Lighting.
Increasing adoption of efficient technologies can be accomplished in a number of different ways. Often,
polential sfudies simply increass the assumed level of incentves o paricipation. Since Xcel was
imterasted in viewing energy efficiency savings as a resource, Mavigant explored varying incentives
through measure targeted payback periods to find optimal levels that would maximize utility net benafits
ins the Uitility Cost Test, This is the Max Utility Benefits scenario, The Low Litility Benefits scenario moves
the largeted payback a simiar magniiude, but in the cpposie direction, Finally, because Xeel was
interested in moving away from incenting CFL adoption in kght of changing market conditions, in the:
Alarnative Lighting scenara, Navigant modeled the effect of large barmers to CFL uplake, such as marked
avallabdity, holding budgets consiant, The resulting scanario shows a much higher uptake of LEDS, but
lower levels of portfolio savings due to the higher relative costs of these measures.
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Table 7 shows the electic achievable potential, the percent reduction, and the annual budget in 2018 and
2028 for the three alternative scenarios analyzed in this Potential Study.

Table & shows the comparable information (only Max Litility Benefits and Low LHility Banefits) for the gas
achigvable potential,

0S¢ 40 96 9bed - 3-GZz-6102 # 194904 - 9SdOS - Wd 022l G} 1udY 120z - d3 114 ATIVOINOY L0313
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Table 7. Electric Achievable Potential and Budget by Scenario =
O

1
N
o
N
Max Litiity Benafits Scenanio >
47 14% §116.9 =
amg k11 28% 51154 o
2020 1,354 4.0% $127.8 =
0125 297 78% $103.4 X
o
2028 3,380 BE% $91.8 o
Low Uity Benefits Scenario <
2018 74 1.7% $63.7 %)
201 758 2.3% 9855 S
2020 1,132 4% $67.7 3
2025 2438 B.5% $69.5 o

2028 2,885 73% 5673 S
Alemative Lighting Scenario o
018 | 1% $87.2 t
2019 677 20% 559.8 <
2020 1072 29% $93.5 ©
2025 2474 61% $86.3 ™
2028 2583 1% 5740 m
Soxarp Mingant soaless, 2008 _'U

i a
(0]
(o]
N
o,
N
(@)]
o
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Table ¥ shows, under the Max Utility Benefits scenario, electnic achievable potential is estimated to be
447 GWh in 20168, accumulating to 3,380 GWh by 2028, This represents a 12 pencent increase in the
2018 electric savings relative to the estimated achievable potential of 399 GWh under the Reference
scenarnio, Under the Low Utility Benefits scenario, electric achievable potential is estimated to be 374
GWh in 2018, sccumulating to 2,885 GWh by 2028, This represents a & parcant decrease in the 2018
savings relative to the estimaled first-year achigvable potential of 399 GWh under the Reference

S oananio.

The table also reports on the parcant savings relatoe to slectric sales, and indicates the correspanding
changes in those values for both the Max Liilty Benefits and Low Litility Benefits scenarios, The first year
savings under the Max Utility Benefits scenano is 1.4 percent while the Low LHilly Banefits scenario is 1.2
percent. For the ARemative Lightng scenario, the first year savings is 1.1 percent. For comparison, the

average par year incremental savings under the Reference scenaric is 1.3 percent.

The corresponding first year electric budgel for the Max Litikty Benefits scenario would be $116.9 million,
which represents a 43 percent increase relative to the $81.8 million budget under the Reference
Scanario. For the Low Utility Benefils scenario, the elacthic budgel would be 563.7 million, which
rispresents a 30 percant decrease redative (o the 381.9 milion budgat under the Reference Scenario.

Finally, Table T shows that electric achlevable potential under the Allemnative Lighting Scenario is
astmated to be 328 GWhin 2018, rising to 2,883 GWh in 2028. This represents an 18 percent increase
in electss savings relative to the Reference Scenario for 2018, The corresponding budget under the

Alernative Lighting Scenario would be $87.2 million,

Table B Gas Achievable Potential and Budget by Scenario

Max Uity Benefits Soenaria
2018 9.5 0.6% 5278
2019 205 1.3% $30.1
200 i 1% $33.3
2005 703 5.2% 255
2008 925 6.0% §225
Low Litility Benefits Scenario
me 49 000 0% $10.1
2018 104 0.7% $10.5
2020 16,5 1.1% $10.9
2005 4758 11% $11.1
2028 620 4.1% $10.6

Eoume. Ianigant Snadyss, 2016
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Table & shows, under the Max Utility Benafits scenano, gas achievable potential is estimated o be just
under 1 Milion Decatherms in 2018, and 2.3 Million Decatherms in 2028, This represents a 50 peroant
increase in the 2018 savings relative to the estimated gas achievable potential of 0.6 Million Decatherms
under the Reference Scenaric. Under the Low Funding scenano, achievable potential is estimated to be
just under 0.5 Million Decatherms in 2018, rising to 8.2 Milson Decatherms in 2028. This represants a 20
percent decrease in the 2018 gas savings relatve to the estimated achievable potential of 05 Million
Decatherms under the Reference Scenario,

The table also reports on the percent savings relative to gas sabis, and indicates the comesponding
changes in those values for both the Max and Low Utility Benefits scenarios. The first year savings under
the Max LMility Benefils scenano is 008 parcent while the Low Ltility Benefits scenano is 0.3 parcant

The corresponding budget for the Max LHilty Benefits scenario would be $27.8 million, which represents a
significant increase in funding relative 1o the $16.5 million gas budget under the Reference Scenarnia, For
the Low Utility Benefits scenarnio, the first yvear gas budget would be 510.1 million, which represents a 40
percent decrease relative to the $16.5 million budget under the Reference Scenario.

Achievable Potential Supply Curves

The achievable potential supply curves are provided in this section. Fimpact unit values take the cost of
the measure retative 1o the discounted lifetime savings potential, and thus account for variable lifetimes
among measures and savings parsistence ower time. An energy efficiancy resource potential supply
curve illustrates the cumulative amound of achievable potential at vanous price points along a range of
lifebrme levelized cost, Al measures ane plotted with their correspondang curmulative potential and the
carmesponding lifetime evelized cost to achéeve that polential. The lowest cost measures appear on the
lefi-hand side of the chart. Each nast highast cost measwre is stacked on top of the pravious measures.

Figure & provides the supply curve results for the electric resulls of the reference scenario. As can be
seen from the chart, roughly fowr-fifths of the eleciric achievable potential savings can be achieved for a
lifetirme levelized cost of under $0.05KWh, The remaining fifth of the potential can be achieved, but at
significantly higher costs.

Figure 6. Electric Achlevable Potential Supply Curve, All Sectors
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Figure T provides the comparable information for gas. As can be seen from the chart, roughly bao-thirds
of the gas achievable potential savings can be achieved for a fatime levelized cost of under $5.0/0ih,
The remainang third of the potential can be achisved, but af significantly higher costs.
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Observations and Insights

This study has resulted in updated, expanded, and improved information on the X¥cal Energy customer
base and the polential for energy reduchons that are possible through DEM programs and initiatnoes,
While much DEM potential exists, there are unigue challenges that the Xcel Energy faces in its Colorado
sarvice femilony in realizing this potential:

Prior DEM Suecess: Xcel Energy has effectively implermented DSM programs in the Colorado service
terriory for many years, often exeseding goals in terms of the amount of savings achieved at sorme. bl
not all segment levels within its energy efficiency portfolio. As greater levels of DSM are implemented in
the sensce territory and market saturation increases it will become more challenging to harvest additional
savings that are represented in the DSM potentsal, One example of this includes residential bathroom
faucet parators, where the study results show that savings will begin to level out around 2021 a8 the
market reaches saturation for that measure.

0S¢ Jo L0} 9bed - 3-GZz-6102 # 194904 - 9SdOS - Wd 022l GI 1udY 1Z0Z - d3 114 ATIVOINOY L0313

Codes and Standards: The challenge of continuing to capture energy efficiency DSM savings within an
imcreasingly saturated market is exacerbated by tightening codes and standards. In particudar the federal
ElSA lighting standards have a large mpact on energy efficiancy DSM potential. Codes and standards
changes will also impact the savings available from measures such as commencial ice makers, Energy
Star clothes washers, and a variety of commercial HVAC measures over the shudy pemcd,
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Increasing Cosis: Changes to the portfolio measure mix that occur des to market saturation and codes
and standards changes drive costs upward. In the future, while Navigan Torecasts incremental
achievable savings potential to begin to decline around 2021, program acquisition costs continue bo
increass through the majorty of the forecast horizon.

Fuel Mix: Xcel Energy serves s cusiomers combinad electricity and natural gas, electricity only, and
natural gas only. While this is not generally a unigue situation, the combination of fuel mixes adds
complaxity to the markelplace in terms of anergy afficiancy program delivery when targeting savings for
each of these fuels separately, or in combination, These additional layers of complexity nchude
appropriately capluring program savings, cost effectiveness, and incentives without double counting
across fuel types and ensuring thal incentives are distribuled appropriately to single fuel customers,

Varied Regions within Xeel Energy Franchise Area: Xcel Enargy has two very different regions in its
territory: (1) the urban and suburban communities of Denver and Boulder whene ac0ess 1O energy
efficiency services iz generally more favorable; and (2) the more rural locations located 1o the north of
Crenmver {plains) and to the mountain west where defvery of energy efficiency sendces can be challenging.
Dus fo the nature and diversity of customers in the Xcel Enengy Colorado termilory, achieving market
acceplance and program participation is very challenging. Outreach, education and marketing to the
numerous residential and business segments, as well as the highly variable market within each of these
segments, must be a high priority in any DSM program effort.

Based on the results of this Stedy, we recommend thal addibonal granular analyses be underaken on a

regular basis, for the important or promising markets for enangy efficiency potential. These markets
ncluds:

o Commercial and industrialag busldings, which represent nearly 80 percent of the electnic
potential, show significant promise for improving the efficiencies of HVAC and lighting systems,
particadarly in nesw buildings. Because of the lange potential Mavigant sees in new consbruction,
there could be opportunity for Xcel Enargy to larget this program for expansion, atthough
additional research andior program design afforts would ba requined lo develop specific
recommandations.

« [Residential buildings (single family in particular) represent significant sawings opporunities for
electric cooling systems. gas space heating, lighting, and electronics end-uses. Targeting desp
savings within this segment after the EISA implementation will be critical to meeting Xcel
Energy’s savings targets in the future,

+  Single-family buildings present unigue opporunities for capluring enengy efficency potential for
both fuels (particularly natural gas) and nearly all end-uses, wilh the most promising opportunities
for cenlral coaling Systems, central heating systems (electnic and gas), and virtually all forma of
lghitineg,

Further primary market ressarch efforts could be geared toward a betber understanding of customar
decision making about DEM and their willingness io adopt DSM and ai what price. Customer panels thal
wiould regularly check the pulse of customer alfitudes could contribute toward making maore meanngiul
mid-course cormections in program designs. Because the DEM market is dynamic, multi-dimensional and
sulject to contimuous change, taking these and other measures is essental towand ensuring that energy
savings are maximized in the most cost-effective manner.
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NA.VIGANT xcel Energy DEM Potential Study

1. INTRODUCTION

This section provides an overview of the Potential Study, including background and stedy goals, a
discussion of the report’s organization and key caveats and limitations of the Potlential Study,

1.1 Context and Study Goals

Havigant was retained by Xcel Energy to develop an estimate of the potential for electric and natural gas
energy effichancy within demand-side managament {DSM) in Xcel Energy’s Colorado service termitory
durring the 2018-2028 meframe. Navigant has worked with Xcel Energy 1o develop information on currand
levels and patierns of energy use in Colorado, characterize potential measures which could be
implemented to increase energy efficiency within DEM in the service territory, and develop an estimate of
DEM potential. The technical, economic and achievable potential for energy efficiency within DSM was
modeled using Mavigant’s propristary DSMSim ™ modiel.

The study data and analysis will assisi Xcel Energy in informing s proposal of economically achievabile
goals in the next DSM Strategic Issues proceeding and in informing its development of futwre DSM Plans,
Throughout this study, Navigant sought regular inpufl and Teadback from both intermal and axternal
slakehobiers, who provided imponant marke! knowledge and industry expertise for producing a robust
final study. Table § summarizes the various alements of the project scope.

Table 8, Summary of Project Scope

Dimensrons

Electricity
Natural Gas

Technical, Economic & Achievable
Enengy & Demand (from energy afficiancy measures)®
Y cia
3 Climate Zones
ear 2018 to 2028
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Source: Mavigant 2016

Thiz report is organized as follows:

* This study did nol address. (he polential fom demand nesponss measunes, with T axcepion of Xoal Enengy’s Saver's Swilch
mezsune, in thes Gase, Naviga! included B ENergy Savings in fhe polantal, bl excloded the demand sivings. sinde these ans
addressed in 2 sepambe shaty on demand responss polonial
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= Chapter 2 describes the approach to developing a base case projacton of stocks and enargy
consumption, pimary data collechon effons, and measune identiicabion and charatterization,

=« Chapter 3 describes the approach taken to analyzing the technical potential for DSM measures,
including a surnmary of results by sector, segment, end use and measurea,

= Chapler 4 describes the approach taken o analyzing the economic polential for DSM measures,
including a summary of results by sector, segment, and use and measure.

= (Chapter & discusses the approach taken (o analyzing the achievable potential for DEM measures,
including a summarny of results by seclor, segment, end use and measure. Results of the
Polential Study for achievable polential, including sensitivity analyses on achievable pobential
under different incentive level and other assumplions are also presented in this chapier,

»  Chapter & summarizes the conclusions from this study.

«  The report also includes a number of Appendices, which provide additional infarmation om:
o Overview of DSMSm™
a Residential Survey Resulis
o Commercial and Industrial Survey Results

Upstredm Market Aclor Survey Results

o Measure Characterization Diata

o Stakeholder Presentations

i

1.2 Caveats and Limitations

There are several caveats and limiations associated with the results of this study, as detailed below.

1.2.1 Forecasting Limitations

Menigant oblained future energy sales forecasts from Xcel Energy that excludes the impacts of DSM
programs. Navigant wsed these utility forecasts as the basis for developing stock projections, where
sufficient and detalled information could not be extracted. Navigant has leveraged the assumplions
undarlying these forecasts, as misch as poasible, as inputs into the development of the Refersnse Case

stock and enengy savings projections.
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1.2.2 Program Design

The resulis of this study provide a big piciure view of the unmet savings potential in XoH Enengy’s senvice
termritory. However, this Potential Study is not imtended o provide, nor does it have information on detailed
program dasign, Differant program designs and defvery mechanisms would inewitably result in differemt
levels of adoption of efficient technologles, which also means that the output of this study is by no means
a prediction of whal will occur, but rather an estimate of what could be achieved under the specific sat of
assumpbions ouflined in this study. Program design is typically a separale activity and ks outside the
scope of this study,
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1.2.3 Measuwre Characterization

The scope of this study employed both primary data collection lechniques and a variety of secondary data
sources (e_g., technical reference manuals (TRMs), studies from other jurisdictions, etc.) for estimales of
measure savings, costs and markef presance (a.g.. saturations and densities). Primary data, specific to
Xeel Energy's Colorado senvice territory, was used wherever possible. Where Colorado-specific data was
nat avallable, the best avallable data was used, Details of primary and secondary data sources relied

upon are provided in Chapter 2.

Furtharmaore, the lkam congiders the measure list used in this study 1o appropriately focus on thosa
technolegles likely to have the highest impact on savings potential over the potential study horizon,
However, there is always the possibility that emerging technologies may arise that could increass savings
apportunities over the foracast horizon, and broader sociatal changes may impact levels of energy use in
ways nod anticipaled in the shedy. Dus o the significant uncedainty associated with emearging
lechnologies, this study reflects the best available view of what is currently available on the market and
does nof make assumptions about emerging technologles beyond capluring a rangs of polential
uncartainty through scenaro analysis (see Section 5.3). Similarly, this study does ot make assumplions
about future code and standard changes beyond those already planned for the study pericd.

DEM potential studses must make assumptions abtout the adoption of technologles that inevitably come
with a degres of uncertainty. While technigues such as use of payback acceptance curves and
technology diffusion models are considered to provide reasonable aggregate estimates of savings
potential, such techniques (which must be applied to dozens or in some cases hundreds of DSM
measures) are Bmited in their abilty to accuralely predict adoption for specific measures or in specific
cusiomer segments, Model cafbration steps (e.g., companing forecast results with achieved resulis) seek
to ground the forecasts in the real workd, but inaccuracies are bound to exist the further one drills into any
particular technobogy or sagment, even if the aggregate results are considened o be reasonable, One
reason that aggregale results can in many cases ba mone reliable than individual technology or segment
results is that forecasting inaccuracies, af the measure-level will exhibil a poaling effect when aggregated
up 1o the portfolio (whereby positive or negative differences at a finer level of aggregation can help to
offset each ather in an aggregate result). While more in-depth technology adoption techaigques do exis
(@.g.. discrete choice analysis) to improve the forecast accuracy for amy given technobogy, application of
thege technigues to the quantity of measures analyzed in sludies such as this are not typically warranted
congidering the dramalic increase in costs one would have 1o Incur fo calibrate a Sfferent adopbion model
for avery single measurse.

1.2.4 Measure Interactions
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Energy efficiency measures in this study are modeled independently.” As a resull, the tofal aggregated
energy efficency potential estimates may be different from the aciual potential available if a customer
imgtalls multiple measures in their home or business. For example, if a custormer implements an
operational program to review and maintain steam traps, bad also installs a more efficient boiler, the
savings from the efficient boller may be reduced fo the extent that the steam trap program reduces
héating requirements at the bailar. Howeaver, dusa to the complaxity of analyzing this type of inferaction ai
scale, this study does not consider within-end-use inferactions or the stacking of efficlency measures,

A sl number of measures, such as Lighting measures, accounied for inleracions among mulliphs sficisn measunes.
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This study did assess the impacts of significant cross-end-use interactons. An example of a cross-end-
use interaction wouwld be when a homeowner replaces a number of heat producing incandescent light
bulbs with efficient LEDs. This impacts the cooling and heating load of the space—however slightly—by
increasing the amount of heat, and decreasing the amount of cooling generated by the HWVAC system,

Navigant employed the following methods o account for ineractive effects.

= Wherne measures clearly compele for the same applicaton (e.g., CFL and LED), the team created
competition groups 1o eliminate the palential for double counting savings

« ‘Wherever cross-end-use interactions were appreciable (e.g., ighting and HVAC), the team
characterized thoss inferactione for both same-fuel (e.g., lighting and elactric heating) and cross-

fuel (e.g., lighting and gas heating) applications

1.2.5 Interpreting Results

This report includes a high-level account of savings potential results across Xcel Energy's Colorado
sernvica territory and focuses largely on aggregated forms of savings potential. Figure B provides results at
the finest level of granularity, which is at the measure-lavel within each customer segment. The meaasure-
level data B mapped 1o the vanous customer segmenis and end-use categorias fo parmit a reviewer to
easily create custom aggregations.

Mavigant has also created an interactive web-based iool that summarizes the outputs for each DEM
potential scenario that was assessed as part of this Potential Study, Along with this final report which
summarizes resulls aggregated to the statewide level, this web-based tool, the 2016 Xcel Energy DEM
Potential Study Resulls Viewer (Results Viewer), provides access to all detailed results from the
DEMSim ™ model, The Resulls Viewer provides the absdity (o manipulate and visualize model outpuls
from the high-level sarvice lermitory standpaoing all the way down to the granular climate pone-speciic
sactor, sagment, and measuns lsval The Results Viewer is structured to vienw summary results as well as
detailed model oulpats, as seen in Figure B. Exbracts from this wiewer can be provided upon requast,
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Figure 8. 2016 Xcel Energy DSM Potential Study Results Viewer
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1.3 Stakeholder Engagement

This study irmvolved both intermal and extemnal stakeholder engagemen) effors, as descrbed below, o
ensure robust, meaningful outputs from the study,

Mavigant regularly engaged a core sub-set of Xcel Energy staff in gathering data and resources,
knowledge sharing, and obtaining feedback on the Potential Study throughout the process. As part of the
internal stakeholder engagemeant procass, Mavigant also met with pregram managers and planners from
¥eel Energy in February 2018 to provide an ovensgw of the project and gather sarly feadback from the
broader intemal tearn, Through the Fall of 2016, Navigant then held several working sessions with Xcel
Energy o review the final reqults, a8 well ag the driving assumptions and methadology underdying the
resulis.
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Navigani also held two briefings with key extemal stakeholders over the course of the stedy, The
objective for these briefings was to ensure transparent study methods and results thad are well
understocd by external stakeholders, The first briefing, held in Febnuary 2016, Informed stakeholders on
the study's methodolegy and the scope of technologies o be assessed. Stakeholders than had the
opportunity to provide commeant on the lechnologies considerad for the analysis, with Navigan
imcorporating this feedback accordingly to better reflect the cusrent regulatony and policy constructs. The
sacond briafing, hedd in August 2018, then presented stakeholders with the primary data collection results
and prediminary results for technical and economic potential, with the ability for stakeholders to commaent
on key findings prior to finalizing the results.

The incorporation of stakehobder feedback throughout the process should facilitate use of this study &s a
resource and a reference for both Xcel Energy and interested external DSM stakeholders,
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2. APPROACH TO ESTIMATING SAVINGS

Figure 2 illustrates the overall approach to the Potential Study. In general, the Potential Study began with
a detailad assessment of data sources that are spacific to Xoel Energy’s Colorado service termitory.
Mavigant then supplemenied thoss SoUrces with prirmany field data collection, complemented by
secondary sources, The specific sectors (residential, commercial, and industrial’ag) and the varous
segments within those sectors were assessed, differences in the three climate zones within the servica
territory were assessed from a DEM measure perspactive, and impacts wene reviewed for both electnic
and gas measures as well as measures thal result in savings for bolh fuels, Navigant imported all of this
information info the DSMSIm™ model to generate terrilory-wide estimates of DEM polential,

Figure 9. Project Approach

EE Potential Estimates
recal

Snurcn. Mingant 20716
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Technical potential is defined as the energy savings that can be achieved assuming that all installed
measures can immediately be replaced with the efficient measure, wherever technically feasible,
regardiess of the cost, market acceplance, or whether a measure has falled (or "bumed out™) and is in
need of being replaced. Economic potential is & subset of technical potential, using the same
assumptions regarding immediale replacement as in technical polantial, but limiting the calculation only o
those measures that have passed the benefi-cost fest chosen for measwure screening, which in this case
is the modified Total Resource Cost (mTRC) test. Achievable potential 8 a subsel of economic polential,
but further considers the likely rate of DSM acquisition, which is driven by a number of factors including
the rate of equipment turnover (a function of measure’s Iifetime), simulated incentive levels, budget
consiraints, consumer willingness to adopt efficiant technologies, and the likely rate at which marketing
activities can facilitale technology adoption.
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For this resounce assessment, Navigant employed s propretary DEMSim™ potential moded to estimate
the technical, economic, and achievable potential for electric and gas savings, DEMSim™ is a bottom-up
technology diffusion and stock tracking model implemenied using a System Dynamics® framework, The
DEMEIm™ model explicitly accounts for considerations impactng retrofit, replace-on-burnowt and naw
construction measures. For sach of the replacement types, lechnical, econdmic, and achievable pabential
was deterrnined and is reporied in aggregate by sector, customer segment and end usa. Potential
egfimates do not include *ancillary” savings to non-Xcel Energy utilities, such as reducfions in alachnicity
use that result indirectly from an Xosl Energy gas wlility program of vice versa,

Ag agreed upon with Xcal Energy, the results presented in this stedy are nel, rather than gross savings,
with net-to-groes (MTG) faciors applied to measura savings to account for fras ridarship and spillover af
the mieasure level,

The remainder of ihis section describes the methodologies Navigant employed for estmating elecirc and
natural gas savings across Xoel Energy's Colorado senice territory, mcluding the approach taken in
development of the base case forecast, the primary data collection lechnigques employed, and the
approach to characterizing the energy efficsency measures usaed in the analysis,

2.1 Base Case Forecast

This section describes the approach MNavigant used for developing the base case forecast of electric and
natural gas sales over the study period in Xcel Energy’s Colorado service territory, including the
segmeniation of sales by climate zone, housing or baklding type, mcomea, and fuel type.

In general, Mavigant used Xcel Energy-specific data wherever possible, supplementing that data with
information available from neighboring and comparabla jurisdictions and other sources, such as Energy
Information Administration (El&) data. This approach nesulled in the use of pimary data collechion to
supplement the available secondary data as requined.

2.1.1 Approach to Base Case Forecast

To estimate the DEM potential within Xcel Energy’s Colorado terilory, Navigant requested sales and
customer forecasts withoul the impact of DSM programs from Xceal Energy. Navigant then developed
projections of housing and commercial building stocks, based on Xcal Energy's long term sales forecasts
and other information, swch as ElA data. Mavigant modeled the potential for D5M based on thesa
resulling stocks and the changing proportion of new and axisting buildings, In each sectar, new
construction savings opportunities were modeled as a function of forecasted new building stock and
energy sales, Mavigant did not develop an independent forecast of electricity and natural gas energy
reguirements.
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Mavigant divided alectric and natural gas customens nto “segments” with samilar patterns of energy use
and efficiancy opportunities. Tabbe 10 shows the segmentation used for the Potential Study:

* Sea Starman, Aohn 0. Susingss Dynamics: Sysiama Thinking ang Modeling for 8 Compler Werkd, Invin MeGrae-Hill. 2000 S
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« MNavigant divided residential customeans into four segments, based on the type of structure and
income level [single family, mult-family, single family kw income, and multi-family low income),

= The commercial secior was divided into ten segments,

s The industrial sector was divided inlo elght segmenis, Including agncuhun:. fnve cifferent bypes of
manufacturing, resouwnce extraction (i.e., miningfoil and gas), and data centars. While less robust
data was ganerally availabde for many of thess indusirial customer segmants (e.g., data ceniers),
these segments were included in the analysis with the acknowledgement that they have growing
imponance and markel share within Xoel Energy's Colorado territoey ower the next ten years. ¥

Table 10. Customer Segments by Sector

Rosidontial Commarcial Industrial
Single Family Office Agriculiure
Multi-Familby Fetad Manufacturing — Metal
Singte Family - Low Incame Restaurant Mining/Cal & Gas Extraction
Mudii-Family - Low Income Grocery Manufacturing — Light
Warshousea Manufacturing — Heawy
School Manufacturing = Specialty
College: Manufacturing - Food & Beverage
Health Data Coantar
Lodging
Crthier

Sooees: Meaganf 2016

Mavigant further classified customers into one of three climate zones within Xcel Energy's teritory and the

type of energy they purchase from Xcel Energy (i.e,. electricity only, natural gas only, or both electricity
and natural gas). The intersection of these classifications resulbed in 188 modeling sub-segments;
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22 Customer Segments X 3 Fuel Types X 3 Climate Zones = 198 Modeling Sub-Segments

¥ This study includes tha enangy cordgumplion from the marjuars indusiry &8 pa of the Agfculture segment and does nol consider
il B8 B BpCifc sagmanl. Whils dala prowided By Xoel Enargy Suggesls. (had sneigy consumpbon fram [he mdadiielng industny is
grownng rapadly, with 88 much 8 8 5% inCreass in apkes aincs Jarusny 2001, thane B ol insufficien] data E'ﬂlmhﬂgnﬂﬂ
i induslry sepacalely wilFen T Bnahsi and adeguilely charscienes &ningy efcency cppotunilies. This & recommended as an
ares for future shudy,
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2.1.2 Base Year Calibration

Thiz section discusses some of the frends cbserved in Xcel Energy’s sales and custorner forecast, as well
as the impacts these trends may have on the Potential Study resulis.

The ebectric sales forecast provided by Xeel Energy reflects a spike in electric sales growth from 2019-
2021 for C&I cuglomers, due to new loads from oil and gas exploration/extraction, However, this increase
in sales does not show up significantly in the C&I potential forecasts, since this effect primarily affects the
ol and gas exploration/extraction mdustries, which do not histoncally present significant opportunities for
DSM potential,

For natural gas, the sales forecast for the next 10 years is quite variable, with sales projected to decling
through 2020, and increase sharply rapidly from 2021-2023, before flattening owt though the end of the
foracast horizon. This variabilily has a visible impact on siudy resulis, including the incremental potential
and annual net benefits during that time, primarily through the impact on new construction measures.,

Generally, the growth exhibited in Xcal Enengy's custemer forecast is offset by declines in use per
customer over time. For C&I customers, sales over the naut 10 years decline an average of -0.5 percent
annually, due o customers shifting to Transport service.?

2.2 Primary Data Collection

For this project, Xcel Energy chose to include an enhanced data collection process that included a review
of existing secondary data and a primary data collection process that supplemented those secondary
sources. Through the primary data collection process, Mavigant emphasized the collection of Xcal
Energy-specific data that improved the quality of the analysis and was not already available through
recent Xcel Energy studies. For example, Navigant included only & limited nemiber of questions an
lighting in tha sunsey instruments, given thal XoH Energy recantly completed a comprehansive lighting
resiew in thedr 2015 Lighting Study that adequately informed the potential study.

Ag discussed in the subsections below, the primary data collection included cusiomer online, phone, and
onsie surveys focused on collecting customer characteristic and aguipment saluration data, a5 well as
upsiream market actor surveys that informed an understanding of market trends,

2.2.1 Approach to Customer Primary Data Collection

Mavigant used a combinaton of cusslomer phone swrveys, online sunseys, and onsite visits o collect
jprimary data regarding electricity and natural gas usage in Xcal Enengy's Colorado sarvice termitory.
Navigani employed double ratis nested sampling design to randomly select residental and C&I
customers far the surveys and onsite wisits. Double ratio nested sampling s an efficient sample design,
which utilezes two data collection phases: The first phase was used to sampde a large number of
participants from the population for phane or onling surveys, This was augmented by a mare involved and
delailed second phase applied to a select subset of participants for onsite verification.

™ Trarspor cusiomens are not edigible o participate in DSM in Xop Ersrgy's temilony. Both sales and savings from Wanspon
customers wese exchaded from this analysis.

Confdenial snd Proprosany Page 3%
C2016 Nawigant Consulting, Inc.
Do nof disiribate or copy

Grevatt Surrebuttal Testimony Exhibit JG-5 Page 111 of 250

0GZ 4o L 1| 8ebed - 3-GZz-6102 # 194904 - 9SdOS - Wd 022l Gl 1udY 1Z0Z - d3 114 ATIVOINOY L0313



NAVIGANT

CORRECTED Attachment SMW-2
Froceading Mo, 17A-XXXXEG

Xcel Energy DSM Potential Study

Hearing Exhibit 102
Page 30 of 168

In the first phase, Navigant randomly sampled 1,207 residential and 357 C&I customers for online and
phome surseys from the lotal customer population in Xcel Energy's Colorado service temitory, Mavigant
siratified the sample based on customers’ key characteristics, such as fuel type and building type, and
designed the sample with the goal of maintaining & confidence level of 90 percent with @ +/- 10 percent
margin of emor across each secior. Navigant selected Tetra Tech! to conduct the online and phone
surveys, Tetra Tech ultimately completed 1,488 residential and 358 C&| customer surveys, excaading tha
targats and reaching 90/10 in almost all strata.

In the second phase of nested sampling, Navigant randomby sampled 100 residential customers and 50
CE&| custorners oul of the complated anling and phone surseys for onsite vardfication. Table 11
summarizes the stratification, sursey type, randomily selected sample sizes, and the number of completes
for residential and C&1 cusiomers,

Table 11. Survey and Onsite Sample and Number of Completes

Sector

Stratification

Sample

Compleies

Onsitoe

Samphe

Chsite
Completes

Climate Zone
Fusl Type
GCommercial, Businass
Industrial & Segment Phana asT 258 50 a0
Agriculture (C&1) | Fuel Type®

Source: Nimegand 2078

2.2.2 Residential Online Survey

The primary cbieciives of the residential onling survey included determining Xcel Energy's residential
customer characteristics (e.q., home type, size, age, occupancy, and energy usage patterns), enangy
types used, and aguipment characteristics. This information was then wsed to help devalop estimates of
eguipment saturations for residential DEM measures. The approach taken in the sursey was (o focus on
questions which residents can realistically answer, rather than asking more technical questions about
efficiency bevels_ Information on equipment age and characieristics helped to inform estimates of
eqguipment afficiency levals in combination with the secondary data discussed in Section 2.3,

Havigant determined that the best, most eMective and economic method for collecting data from
regidential custorners was to use an online survey with the email addressss available through Xesal
Energy's customer database, ™

L]
by f -

= Telra Tech complaled & bnded numbed of phone Bufveyd 10 Fcrsass fesponse rale in teo barder-fo-resch, smaller sirala (e,
Gag-oily ke INGSMe cuslamens in chimate Foris & and T)
= Dt o The largs numbes of businegs segments, Navigant did not furthar steatify SR by dimate zone.
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Table 12 shows the siratification for residential customers and the number of completed surveys in each
stratum, with 90510 statistical confidence and precision achieved across the residential sector and lor

nearly avery stratum.

Tabbe 12, Stratification of Completed Residential Customer Surveys
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Sowte Mnwgand 2076

Mofe: L= Low incorme, NLI= Non-low income, Low =Low enengy usage,
High = High energy usoge, fone §, 6 T=Xeel Energy Energy Climate Zones

2.2.3 C&I Telephone Survey

The primary ctjectives of tha C&l telephone survey included determining firmoegraphics of the businesses
i Xoal Energy's sendice territory (8.g., facility type, size, age, accupancy, usage patterns), equipment
saturations, energy types used, and equipment characteristios. As with the residential survey, the
questions were designed to elict information which respondents can confidently provide regarding
aquipment typas, eanergy sources used, and equipment age, as well as information regarding their firm
andg faciities. Table 13 shows the stratification for C&1 customers and the number of complated surveys in
each stratum, with B0/10 statistical confidence and precision achieved across the residential sector and

for nearly every stratum.

Table 13. Stratification of Completed Commercial Customer Surveys

Agriculture 16 18

Data Center | 22 13

_ Education | 11 "

Grocery-Retail | 19 8
Health - Lodging | 11 18

Manufacturing 12 i4

- .- -
|
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* Mavigan] resiewed Xcel Enengy's cusiomar© data and confirmed that no appreciable biss would be iniroducsd for low noomes
cusiomers by cnly langeling cusiomens with smail addmeses. Mavigand and Tetra Tech also conducied b limited number af phone

follow-up sunveys lo proside additional putreach 1o thase cusiomans.
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2.2.4 Customer Onsite Survey

The primary objective of the onsite visits was to validate dats collacted through the surseys with 8
raprasantative sub-sample of the surveyed customers. Basad on Mavigant’s doubbs nested ratio sampling
desgign, the selected onsie sample was representative of the survey sample,

The site visits consisted of trained Mavigant staff walking through the home or facility and werifying that
the aguipment in the budlding matched the participant's survey responses. The validation process focused
on mitigating any potential self-reporting bias present in the phone and online surseys by verfying the
survey responees and updating any incomplete or incomect information.

Baoth the sunvey and cnsite primary data colleclion included categorical and numernical questions, which
ware used in the survey analysis to calculate the appropriate saburation and density levels as inputs for
the potential madel, Mumerncal questions asked the count of the equipment units (e.g., number of
refrigarators) whereas calegonical quastions asked the type of eguipment (e.g., Energy Star versus
standard refrigarators) in a spacific househald or business. Details of the survey analysis are provided in
Section 2.2.5.

2.2.5 Customer Survey Analysis

Mavigant compared the data collected through onsite visits from residential and CRI1 customers with the
online and phone suney responses o calculate adjusted saturations and densites of varous end uses
and energy efficient equipment. Manigant then used these adjusted values to update and calibrate the
measure charactanzation and saledd global inputs in the model. For the purposes of this analysis:

Saturation i= defined as the percent of a given customer segment with a given type of end use,
Some examples of sursey questions that yielded saturation values include:

O “Approximately, what percent of your home's squarne foofage is heated?

0S¢ Jo ¥1 | ebed - 3-Gzz-6102 # 194904 - 9SdOS - Wd 022l GI 1udY 1Z0Z - d3 114 ATIVOINOY L0313

Q: “What percer of the space accupied by pour busingss 15 ar-condifianed dummg the summer
rrantfhs P

Density is defined as the quantity of efficient equipment units per household (for residential) or per
square feet (for C&I) of a customer segment. Some examples of survey guestions thai yielded
density values include

0Q: “For each of the following appliances and electrondcs, bow many ane in use In your osedolkd #

Q; “Wihich of the folfowing fypes of refrigeration eguipment [s present al your fecilily? How many?”

Configential and Prognelary FPage 25
E2016 Movigant Consulting, Inc.
Do ot cigiibule oF copy

Grevatt Surrebuttal Testimony Exhibit JG-5 Page 114 of 250



CORRECTED Attachment SMA-2
Proceading Mo, 17A-X20KXEG
Haaring Exhibit 102

Page 33 of 168

NAVIGANT

Mavwigant's analysis of primary dala included the following steps, with a summarny cveniew provided in
Flgure 10
1. Validated the responses from surveys (Le., phone and online) with the onsite data for both
rasidential and C&I customers. This step included comparing the sumvey responsas with the
onsiteé data and developing adjustment factors for the whole sample based on the differences in
sunvey and ongite regponses.
2. Aggregated adjusted saturation levels by home type for residential customers and by fuel type for
CA&l customers. Aggragated CA| adjusted density values by customer segment (a.g.. Office,
Redail. etc.) and residential adjusted density values by home type, income, fuel type, and climate
Zone, 1
3. Adjusted survey results using the adjustment factors developed in (2), while applying a weighting
factor o maintain the representativenass of each stralum developed for both residential and C&l
CUSIOMErS.,
4, Updated the saturation and density values used for measwe characterization and select global
inputs with primary data.

Figure 10, Bummary of the Primary Data Collection and Survey Analysis

r----------—- - I

= Em (=
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Sowrce Nangant 2078

In some cases samplé sizes wera too small to calculate statistically valid adjustment factors, efther due
to intomplele customar responsas fod particular quastions or soma of tha smaller C&| customer segments
having a limited number of onsite visits completed. In these cases, the Navigant team leveraged
secondary data sources, inchuding EIA data, TRMs, industry case studies, and, for the residential secior,

™ avigand caloulated the adusiment factors as the median valug of e o of the numss of maiched angile and BuNeY
fesporses: bo Be lolal responses within a segmaend

" Maigant took this aggregation siep wherne feve wene insufficent ohsenmtions in cerain stmta, with & weighling spped o
maintiin the repretertativensss of the nitial siratfication,
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Aecel Energy's 2016 Home Use Study for saturation and density information. As mentioned above,
Mavigant used the 2015 Lighting Stedy to inform the saturation and density informatian for all residential
and C-&l lighling measures,

2.2.6 Upstream Market Actor Survey

Ini am affort to supplement data collection efforts on measures and savings potential in Xeel Energy's
Colorado territorias, the research team conducted parallel market actor surveys to collect qualitative data
on market rends, This section provides a detalled description of the survey methodology, with discussion
of the findings presenied in Seclicn 5.4,

In botad, the research team targeted 25 complete surseys across Xoel Energy’s Colorado territory, with a
goal of speaking o market actors across diverse end use types and customer seclors, Navigant recehved
& kst of contacts from Xcel Energy denived from their program contacts. Mavigant used this list of contacis
to pull &an initial survey sample arganized by market actor type.'” Table 14 shows initial targets for each
marked actor type, as well as complated surveys in each category. Navigant derived individual targets
based on their relative representation in the sample population.

Table 14. Market Actor Survey Disposition Summary

Sector Market A 1 Targe Complate

implementer r
Residential Distributor 4
Contractor

Bl T L R

Irpermenter
Distsibutas

CEl Comtractor

B W B

4
2
4
4
Retailer 2
Manufacturer 3

5

TOTAL
Source. Mavgent ADBIYSE. 2018

The research team strived to Include a diverse set of market actors from both the residential and C&l
seciors, ag well as striving for diversity in customer segment and end use served. Navigant staff
contacted marked actors by phona in May 2018 to conduct the 5-10 minute surveys, ultimately completing
a total of 26 surveys.

" To develop T snery samipls, Mavigan| assigned @ {angsd numbs: of complabes 1o each cabegesy of marksd schars fie.,
distribafors, conlmcions, imphemgamiens, relnlsvs, manufacihuners ) peovicked by Xosd Ensgy, based on & combination of how many
players B aen and o neladve dinec! sepanonce with and user g5 the markel Meadgant priontieed contacts who have mullipls
areas of saperisg, Machaologry-wisd, 10 ool B graaier Dresdth of manios] imsight e an individual interiew, as well ag marke actors
il by %o Erdrgy B8 10p performens (Le.. grestesl volume). Finally, Navigant reviswed e sampls io ensure thal the rmasons
@cioes raprppniad all makr DEM jechnology g
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A full copy of the suriey can be found in Appendix .

2.3 Measure Characterization

Navigant fully characierized 178 measures across the residential, commercial, industrial, and agricultural
sechtors, covering electric and natural gas fuel types. The team pricitized measwnes with high impact. data
availability, and most likely to be cost-effective as theesholds for inclusion into DSMSIm™,

2.3.1 Approach to Measure Characterization

Mavigani developed a comprehensive measure list of energy efficiency measures likely to contribute to
econamic potential The team reviewead current Xcel Energy program offerings, previous Xcel Energy
potential studies, and potantial model measira lists from other jurisdictions to idantify DSM measures with
thi highest expecled economic mpact. The team supplementad the measune st using pobential shedies
fram British Columbia, Energy Trust of Oregon, Arkansas, Pennsylvania, and lllinois, as well as technical
resource manuals (TRMs).

Mavigant worked with Xoel Energy and external stakeholders to finalize the measure list and ensurs it
contained technologies viable for future Xeel Ensrgy program planning aclivities. In tofal, Navigant
reviewed 258 measures and, throwgh discussions with Xcel Energy and stakeholders, moved lonsard
with 178 measuras for analysis. Table 15 shows the number of measures by sector and fuel type, while
Appendix E.1 provides the final measure list and assumptions, as well as the measures that were
gcreened out fram the final list.

Table 15, Number of Measures by Sector and Fuel Typa

Sactor Measuros
Residential 5B
Commencial &9
Industrial &1

Taotal 178

Fuel Type Measures
Electric Only 118

0GZ Jo /1| 8bed - 3-Gzz-6102 # 194904 - 9SdOS - Wd 022l GI 1udV 120z - d3 114 ATIVOINOY L0313

Gas Only 33
Both DB
Total 178

Tource: Mavigan! 206

2.3.2 Measure Characterization Key Paramefers

The measure characterization effort consisted of defining nearly 50 individual parameters for each of the
17& measures included in this study. This section defines the top 10 key parameters and how they impact
technical and economic potential savings esfimates. Appendix E provides the measipre-level data used in
the analysis for @ach of the parameters discussed bebow.
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1. Measure Definition: The team used the following variables to qualitatively define each
characlerized measung:

o Replacement Type: Replacing the bassling technology wih the efficent technodogy can
Gesur in thred variabions

i. Hetrofit (RET): where the model considers the baseding to ba the axisting
equipmeant, and uses the energy and demand savings between the existing
equipment and the efficient technology during technical potential calculations.
RET also applies the full installed cost of the efficiant equipment during tha
SLONOML SCrEEming,

ii. Replace On Burnout (ROB): where the model considers the baseline to be the
code-complant technology oplion, and uses the energy and demand savings
between the current code option and the efficent technology during technical
potential calcdatons. ROE also applies the incremental cost batwean the
efficient and code-compliant equipment during the economic screening.

i. Mew Construction (MEW): where the model considers the basaline o ba the least
cogst, code-complant apbion, and uses the energy and demand savings bebaean
this specific cumrent code option and the efficient technology during techinical
potential calculations. NEW also applies the incremental cost bebwean the
efficient and code-compliant equipment during the aconomic SCreening,

o Baseline Definition:. Describes the baselne technology

o DSM Definition: Describes the afficient technology sei to replace the baseline
technodogy.

o Unit Bagis: The normalizing unit for energy, demand, cost, and density astimates.

2. Regional, Sector, and End-use Mapping: The téam mappaed each measwe (o the appropriate
customer segments, sectors, fuel types, and ciimate zones across Xoel Energy's service territory.
Havigant characterized weather dependent measuras into three climale zones to account for
changes in climate thal impact snergy savings.

3. Annual Emergy Consumption: The annual energy consumption in kilowatt-hours (kWh) or
therms for each of the base and energy-afficient iechnologias.

4, Coincident Electric Demand: The peak concident demand in kilowatts (kW) for each of the
base and energy-efficient technologies.,

5. Fuel Type Applicability Multipliers: Defines the percantage of stock that is applicable fo a
measure, given a specified heating and cooling configuration. For example, for a given customer
segment, siock for the measure might be split 60 percant for gas heat, electric cool bulldings
warsus 40 parcent alectric haal, electric cool buildings.

6. Measure Lifetime: The lifetima in years for the base and energy-afficient technologles. The base
and efficient Eetime only differ in inslances where the two cases represent inharently different
technologies, such as Bght-emdting diodes (LEDs) or compact fluorescent lamp (CFL) bulbs
compared to 8 basaline incandescant bulb.
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T. Incremental Costs: The incremental cost between the assumed baseline and efficient
technology, using the following wariables:

o Base Costs: The cost of the base equipment, including both material and labor costs
o EE Cosis: The cost of the energy-efficient equipmant

8. Technology Densities: This study defines "density” as the penetration or saturation of the
basaline and efficient technologles across Xcel Energy's lemitory, For residential, these
saturations are on a per home basis, for commercial they are per 1,000 sguara faet of building
space, and for indusirial they are based on enengy consumption."®

o Base Initial Saturation: The saturation of the basalne equipment in a territory for a
ghven cusiomer segment
o EE Initial Saduration: The saturation of the efficiant eguipment in a bermtary fior a given
CUSIomEr Segrment
o Total Maximum Density: The fotal number of both the baseling and efficient units ina
territory for a given technology
8. Technology Applicability: The percentage of the base technology that can be reasonably and
practically replaced with the specified efficient technology. For ingtance, occupancy Sensors ane
only practical for certain interior lighting fixtures (an applicabdity less than 1.0), while all exiating
incandescent axil signs can ba replaced with efficsent LED signs (an applicability of 1.0).
10. Competition Group: Tha team combined efficient measures compating for the same haseline

technodogy densily into & single compelfion group o avoed the double-counting of Savings.
{Section 3.1.3 provides further explanation on competition groups. )

2.3.3 Measure Characterization Approaches and Sources
This section provides approaches and scurces for the main measure characterization variables.

Industry practice in developing market characterizations for DSM assessments is to utilize utility-specific
primary data, baseline analyses. and sludies whane possible. Where such informabicn was not available,
comparable data was utikzed from utilities located in neighboring stales or other secondary sources, such
as ElA and Database for Enargy Efficient Rescurces (DEER]).

2.2.3.1 Energy and Demand Savings

Manvigant took three genersl bottem-up approaches 1o analyzing measure energy and demand savings:
1. Program Evaluation Data: Mavigant used measure specific program avaluation data from Xeal
Energy to inform enargy savings for the majornity of measures.

2, TRM Standard Algorithms: Navigant used TRM standard algorthms for unit enengy savings and
demand savings calculations for measures without program data,

3. Engineering Analysis: Mavigant uged approgriate engineering algomthms to calculate energy
savings for any measures not included in Xcel Energy programs or available TRMs,
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233 2 Incremenial Costs

Mavigant reled primarily on ¥cel Energy-provided program data and TRM data for incremental cost data.
Mavigant conducted secondary research and used other publicly avallable cos! data sources, such as the
DEER and ENERGY STAR® for all other cost data,

23,37 Building Stock and Densities

The Residential 2016 Home Use Study, the 2015 Lighting Audit Data, and the primary data collection
effont by Navigant and TetraTech provided measure density and saturathon data for realdential and C&I
measures. In the event that no measure informaticn was oblained from the above listed sources,
Mavigant leveraged other jurisdiction TRMs and previously conducted pobentsal shedies. The Home Lise
Study also provided information on fuel types and equipment shares by fuel type, whene primary dada was
nat available, Section 2.2.5 discusses the use of primary versus secondary data for density and
saturation inputs in more detail,

2.3.4 Codes and Sfandards Adiustments

This study incorporates the codes and standards changes that are currently planned for the study period
and documeanted through the LS. Department of Enangy (DOE) ' for standard changes and the 2015
International Enargy Consenation Code (IECC) for coda changes. Mavigant alst incorporated Xoal
Energy stakeholder fesdback on when o use an IECC basgeline rather than a DOE baseling for specific
MEASLNSS.

As fudure codes and standards take effect, the energy savings from existing measures impacied by these
codes and standards diminighes, Navigant accounis for the impact of codes and standards by baseline
enargy and cost multipliers, presented in Appendix E_2, which reduce the baseline equipmeni
consumption starting from the year a parficular code or standard takes effect. The baseline cost of an
efficient measure impacted by codes and standands will often increase upon implementation of the code.
Savings potential presentad in the model results includes savings potential from codes and standands,
and measure-leval results show their confribution to overall potential,

The DOE Technical Support Docurments (TSDP containg information on enengy and cost impact of each
apphance standard. Engineering analysis is available in Chapter 5 of the TSD, energy use analysis is
available in Chapter 7, and cost impact is available in Chapter &, Mawigant sourced the codes and
standards multipliers from the DDE's analysis and'or assumptions. Technologies that will be affected by
foregeeable standards include general service lamps, air source heat pumps, and packaged terminal air
conditioners, with the complete list available in Appendix E.2.
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2.3.5 Approach for Dual Fuel Measures

This section describes Navigant's meathodalogy for addressing measwnes that can provide both elecinc
and natural gas eneqgy SaVINGSs, including programmable thermostals, msulation, and Home Enafgy
Reports. Xeel Enengy has some customers to which & provides both gas and slectric sendce, same to
which it provides alectnc only senvice, and some to which il provides gas only service. To best captune tha
vanable savings that some measures will hive across these different types of customers, Mavigant
characterized measures that have both gas and electric savings differently depending on the utility
sanvice fype and heating fusl characteristics of the customer, This allowed both gas and electnc savings
potential, cost effecliveness, and incentives to be captured without the risk of double counting.

The approach for dual fuel measures is described in more detail here;

«  Navigant modeled the majority of dual fuel savings measures separately for each customer
heating fus typa, utility service type, and climate zone. This resulfed in a unique characterization
for sach utiily service ype combination in each climate zone, based on the following:

o LMty service types included Gas Only, Electric Only, and Both, Custormers with Gas
Only or Eleciric Only have another ulility, other than Xcel Energy, deliver the
comphemertany fuel,

o Fuel sharme splits allowed Mavigant to allocate HWVAC load between customer iypes; Gas
Heat, Electric Cool, Gas Heal, Mo Cool, Electric Heat, Electric Cool; and Ebectric Haat Mo
Couol,

o Gingle-measune characterization ensures that cosl-efectivenass tests capture gas and
electie savings in a strasght-fonsard mannies.

= [For several measures, such as whobs home or whale bullding new construction measures,
savings ware ted directly to the salss/consumption for a given cusiomear segment. Becauss the
savings wens ed direclly to eilher gas o eleciric sales, the savings were converted to a singla
primary fuel for each cusiomer type, such that the entire stream of savings could be captured by
the cost effectiveness test,
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3. TECHNICAL POTENTIAL FORECAST

This secticn describes Mavigant's approach to calculating technical potential and presents the results for
Xcel Energy's Colorado senvics termitary,

3.1 Approach to Estimating Technical Potential

This study defines technical potential as the tofal energy savings avadlable assuming that all installed
mieasures can immadiafely be replaced with the “efficient” measuratechnology—wherever techmically
feasible—ragardless of the cost, market acceptance, or whether & measure has failed and must be
replacad.

Mavigant used iis state-of-the-art DEMEIm ™ model to estimate the technical potential for demand slde
resources in Xcel Energy’s Colorado service territory. DEMSim™ is a botlom-wp technology-diffusion and
stock-tracking model implemented using a System Dynamics framework.

Navigant's modeling approach congiders an enengy-efficient measure to be any change made o a
bwilding, piece of equipment, process, or behaviour that could save energy. The savings can be defined
in numerous ways, depanding on which mathod is most appropeiate for 8 given measiure. Measwres like
residential water heaters are best charactenzed as some fixed amount of savings per water heater,
savings for measures like commercial building controls and sutomiation syatems are typically
characierized as a parcantage of customer sagment consumption; and maasuras ke industrial ventilation
heal recovery are characterized as a percentage of end-use consumption, The DEMSim™ model can
approprately handle savings characierizations for all three methods,

Mavigant assumes that the baselne for the lechnical potential of a given measure in a given year is the
baseline applicable in that year after adjusting for code and standard changes. As an example, the
baseline in the technical potential for general senica lighting changes from an incandescent to a compac
flugrescent (CFL) in 2020 when the federal standard changes.

The calculation of technical potential in thés study differs depending on the assumed measure
repdacement type. Technical potential is calculated on a per-measurne basis and inchedes estimates of
savings per unit, measure densiy (e.g., quantity of measures per home) and total building stock in each
senvice terribory. The study accounts for three replacement types, whereé pobential from retrofit and
replaca-cn-burnout measwres are calculated differently from potential for new measures. The formulae
used to calculate technical polential by replacement type are shown below,
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3.1.17 New Construction Measures

The cost of implementing new construction (MEW) measures is incremental to the cost of a baseline (and
less efficient) measure, However, new construction technical potential is driven by aguipment installatons
in new building stock rather than by eguipment in existing building stock, ™ Mew building stock is added to
keep up with forecast growth in total bullding stock and to replace exising stock thai s demolished each
year, Demolished (sometimes called replacement) stock is calculaled as a percentage of existing siock in
each year, and this study uses a demolition rate of 0.5 percent per year for residential and commercial
stock and O percent for industrial stock, Mew building stock (the sum of growth in buwilding stock and
replacement of demolished stock) determines the incremental annual addition to technical potential,
wihbch s then added to totals from previous years to calculate the total potential in any given year. The
equations used to calculate lechnical potential for new construction measures are provided balow.

Equation 1. Annual Incremantal NEW Technlcal Potential (AITP)

AITPyear = New Buildingsveas (8.9., buildings/year®) X Measure Density (e.g., widgets/building) X
Savingsvesn (8.9, KWhiwidget) X Technical Suitability (dimensioniess)

Equation 2. Total NEW Technical Potential (TTF)

Tif= EFEE:IEEMTPI'EAR

4.1.2 Retrofit and Replace-on-Burnoul Measures

Retrofit (RET) measures, commonly refermed 1o as advancement of early=retirement measures, are
replacements of existing equipment before the equipment fails. Retrofit measures can also be efficient
procasses that are nof currendly in place and that are not reguired for operational purposas. Retrofit
mieasures incur the full cost of implementation rather than incremental costs 1o some other baseline
technology or process because the customer could choose not to replace the measure and would
therefore incur o costs. In contrast, replace-on-tuemout (ROB) measures, sometimes referred to as kost-
opportunity measures, are replacements of existing eguipment that have faled and must be replaced, or
they ane axisting processes thal must be renewed, Because the fadure of the exisling measure requires a
capital investment by the customer, the cost of implementing replace-on-burmoul measunas is always
incremental o the cost of a baseline (and less efficiant) measura.

Retrofit and replace-on-burnout measures have a different meaning for technical potential compared with
new construction measures, In any given year, we use the entire bullding stock for the cabculation af
technical potential ™ This methed does nok imit tha calculated technical potential o any pre-assumed
rate of adoption of refrofit measures, Existing building stock is reduced each year by the quantity of
demnolished bullding stock in that year and does nol include new building stock that is added throughout
tive simulation. For retrofit and replace-on-burmout measures, annual potential & equal 1o okl patential,
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thus offering an insfaianeous view of technical potential, The aguation used to calculate technical
potential for retrofit and replace-on-burnoul measures s provided below,

Equation 3. AnnualTotal RET/ROE Technical Savings Potential

Total Potential = Exigling Bulding Stockyess (€.9., bulldings®) X Measure Density (8.9, widgelsbauiding)
X Savingoves (B.0., KWhiwidget) X Technical Suifability (dimensionless)

3.1.3 Competition Groups

Mavigant's modeling approach recognizes thal soma efficient technologies will compate against each
other in the calculation of potential. The study defines “competition” as an efficient measure competing for
the same imstallation as another efficient measwe, For instance, a consumes has the choioe to nstall a
CFL ora LED lamp in a single sccket, but nod both, These afficient technologies competa for the same
installation.

General characteristics of competing technologies used fo define competiban groups in this study include
the following:

= Competing efficient technologias share the same baseling technology characterstics, including
baseling technology densities, costs, and consumplion

«  The total (baseding plus efficient) measure densities of compaeting efficient technolegies are the
Sl

= [|nstallation of competing technologles is mutually exclusive (e, Installing one precludes
installation of the obhers for that application)

« Compasling technologies shane the same replacament fype (RET, ROB, or NEW)

To address the overdapping nature of measures within a competition group, Mavigant's analysis anly
selects one measwre per competition growp to inclede in the summalion of technical potential across
measures {e.g., at the end-use, customer segment, sector, service territory, or total kevel). The measure
with the largesl enengy saings potential ina given compedibon group is used for calculating total
technical polential of that competition growup. This approach ensures thal the aggregated technical
polantial does not doubde-count savings. Howewver, the model stilll calculates the technical potantial for
gach individual measune cutside of the summabions.
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3.2 Technical Potential Results

This section provides the technical savings potential calculated through DSMSim™ af varying levels of
aggregation. Results are shown by sector, customer segment, and highast-impact measures,

3.2.1 Results by Sector

Figura 11, Figure 12, and Figure 13 show the tolal technical sinvings potential spht by sedtor for edectnic
enengy, eleciric demand, and gas respectively, while Appendix G provides the associated data, The
allocation of technical potential among sectors is comparable with the allocation of forecasted sales
amang sectors, with residential and commercial sectors confributing the greatest electric technical
pobential and residential contributing the greatest gas technical potential. Technical potential grows over
time due to new stock additions fo the temitory, The drop in residential technical potential beginning
around 20148 is due fo changes in the federal standards for general semnvice lighting, as discussed more in
Section 5.3 4. The decreased growth rate in the commercial sector af the same time also stems largely
from the general service Bghting standard changes. Specifically, the polential associated with scraw-in
LED= and CFLs is decreased significantly after the mplementation of the standard. Companing alectric
energy with electric demand, it is claar that technical residantial demand savings is much higher than
energy savings redative to the commerncial sector. Thes is in large part due 10 RON-SL0N0MIC MEBAELNES
such ag the CAC Replacemen], which do not pass the mTRC lest and have high demand savings
polential. As previously noted, all savings reported in this study are net, meaning that the effect of
possible free ndership is included in the reported savings.

Figure 11. Electric Technical Savings Potential by Sector (GWhiyear)

0G¢ Jo Gzl 9bed - 3-Gzz-6102 # 194904 - 9SdOS - Wd 022l GI 1udY 120z - d3 714 ATIVOINOY L0313

2018 209 2020 2021 2022 2023 2024 2025 20268 2027 2028
=—Commearcial =—indusirigl =——Residential

Lource: Nawvigant 2078

Confidenival and Prognafary Fags 30
C201E Mavigasd Conaulling, Ing,
Do not dsiribube of ooy

Grevatt Surrebuttal Testimony Exhibit JG-5 Page 125 of 250



CORRECTED Attachment ShMN-2
Proceeding Mo, 17A-JO0XEG
Hearing Exhilbit 102

Page 44 of 168

NAVIGANT B e

Figure 12. Electric Demand Technical Potential by Sector (MW)
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Figure 13. Gas Technical Savings Potential by Sector {100k Dthiyear)
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Figure 14, Figura 15, and Figure 18 shew the eleciric and gas technical savings potential for all sectors
a8 a percentage of that sector's total forecasted consumplion, and Appendix G provides the associated
data. The percentages reflact a weighted average savings among measures applicable to exiating
building siock and new building stock canstructed during the study pariod. As such, the downmward-sloping
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residential elecinc sector indicales that elecinc savings opportunibes—aon a perceniage of consumption
basis—are larger in existing construction than new construction. This perspective shows that the
reskdential sector has the greatest technical potential a2 a percentage of sales for both electric and gas,
Additionally, the commerncial sector's electnd savings as a percentage of sales stays roughly the same for
owver timse due to the changing mix of new and existing building stock, even though the technical potential
grows in absolute terms.

Figure 14, Electric Technical Savings Potential by Sector as a Percent of Sector Consumption (%)
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Figure 18. Eleciric Demand Technical Potential by Sector as a Percent of Total Sales (%)
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Figure 16. Gas Technical Savings Potential by Sector as a Percent of Sector Consumption (%)
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3.2.2 Results by Customer Segment

The electric energy, electrs demand, and gas technical potentials shown in Figure 17, Figure 18, and
Figure 18, respectively, ane broken out for each of the customer segments, and Appendiz G provides the
associated data. These figures highlight the large savings polential of the residental single-family home
cusiomer segment refative to other customer segments, The growth in potential for the single-family home
segment s the largest contributer to the increase in technical savings potental, On the cormmerncial side,
while technical savings ks more evenly split, the office and retall segments stand out as large
opportunities, driven by LEDs, and afficient building new constrsction.

Flgure 17, Electric Technical Savings Potential by Customer Segment [(GWhiyear)
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Figura 18. Electric Demand Technlcal Potential by Customer Segment {MW)
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Figure 18. Gas Technical Savings Potential by Customer Segment (100k Dthiyear)
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3.2.3 Results by Measure

The measure-level savings potential shown in Figure 20, Figure 21, and Figure 22 s after adjustments
made due to competition groups. This is consistent with the aggregate resulis shown above. Howewver, it
should be noted that for the achievable potential scenarios, measuras gain markel share relative to thair
eoonomiic characlensthics rather than thes savings polential alone, thus measures will Be included n the
achievable potential forecast that are not shown in this section.
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energy managament potential in the figure represents the technical eavings potential for industrial energy
manggement and commancial energy managemaent, which encompass enargy savings opportunities
wnigue o each sector,

When code-change measures become applicable, they “steal” savings potential from other related
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measures that may display significant savings in absence of the code. In this way, the sum of the total
savings potential between the code and the relaled energy-efficient measure is the same before and afier
a code takes effect. This ensures there is no double counting of savings from codes and the energy
efficient measures impacted by the code.

The top five measures for electric energy lechnical patentisl come from lighting, whole building, space
heating, and space cooling end uses Measures such as new construction (25 percent) in the commercial
sactor are not show in this graph, as they have lower potential than ancther measwre in the samsa
competition group (new construction (40 percent), and as detailed above, technical potential assumes
that the each installation is completed with the measure with the highest technical potential, Several
measures, such as residential LEDs, that have the highest technical polentlal are out competed in the
achievable potential scenano due bo lower cost effectveness from a conswmer’s perspective.

Figure 20. Top 40 Measures for Electric Technical Savings Potential in 2025 (GWhiyear)
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Figura 21. Top 40 Measures for Electric Technical Demand Potential in 3025 {MW)
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Figure 22. Top 40 Measures for Gas Technical Savings Potential in 2025 (100k Dthiyear)
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4. ECONOMIC POTENTIAL FORECAST

This section describes the economic savings potential, which is potential that meets a prescribed kevel of
cost effectiveness, available in Xcel Energy’s Colorado senice temitory. The section begins by explaining
Mavigant's approach o calculating economss potential, | then presents the results for economic potential.

4.1 Approach to Estimating Economic Potential

Economic polential is a subset of technical potential, using the same assumplions regarding immediate
replacement as in technical potential, but including only those measures that have passed the benafit-
cost test chosan for measwne screening (in this case the modified Total Resource Cost (mTRO) test ™ par
Xcel Energy's guidance). The mTRC rato for each measure is calculated each year and companed
against the measuré-level mTRE ralio screening threshold of 1.0, A measure with an mTRC ratic greater
than or equal to 1.0 is & measure thal provides monetary benefits greater than or equal 1o its costs. Ifa
measure’'s mTRC meels or exceeds the threshold, & is included in the econamic potential.

The mTRC test is a cost-benefit metric that measures the net benefits of energy efficiency measures from
combined stakeholder viewpoant of the wlilly (or program administrator) and the customers. The model
calculates the mTRC benefit-cost ratio using the following equation:

Equation 4, Benefit-Cost Ratio for Modified Total Resource Cost Test

P {Avoided Costs 4+ ORM Savings)
P¥(Technology Cost + Admin Costs)

mTRL =

Whera:
«  FV ) s the present value calculation that discounts cost strearms ower Bimae,

Aviided Cosfs are the monetary benefits resulting from gas and electric savings (e.g.,
avolded costs of infrastruciure investments, avolded commodity costs due to gas
andior electhic enargy consarvad by efficsent measures), and non-enengy benefits
(MEBSs), guantified through an adder on the avoided costs;

= D&M Sawings are the non-energy benefits such as operation and maintenance cosi
Savings;

« Technology Cosf is the incremental equipment cost (o the cusiomer;

= Admin Costs are the adminkstrative costs incurred by the ulilly or program
administraior.
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Mavigant calculated mTRC ratios for each measure based on the present value of benefils and costs (as
defined abowve) over each measure's life.™ Appendix E.2 provides information on measure-specific cost
inpuls,

As agreed upon with Xcal Energy, Mavigant applied net-to-gross (NTG) factors {0 savings at the measure

level threughout, accournting for free ridership and making the results presented in this study nel rather
than gross savings

Although the mTRC equation includes adminisirative costs, the shedy does not consider these costs
during the measure-level economic screening process because an individual measure’s cost
effectiveness “on the margin® |s the primary focus. Navigant also excluded measure-level adminsirative
costs from this analysis bacause those costs ame largely driven by program design, which i outside of the
scope of this evaluation, Program and portfolic administrative costs, estimated from Xcel Energy’s historic
adminisirative costs, were included in program and portholic budgets o provide a mone accurate picture of
expecied tofal portfolio spending. These administrative spending levels were held constant over tme and
across all scenarios.

Simdar to technical potential, only one “econdmic” measune (mesning that its mTRC ratio mests the
threshold) from each competition group is included in the summation of economic patential across
maasures {e.g.. at the end-use category, customer segment, sector, senvice territory or porifolio level), Ha
compeatiticn group is composed of mone than one measwne that passes the mTRE test, then the economic
measure that provides the greatest savings potential is included in the summation of economic potential.
This approach ensures that double counting s not present in the reported economic potential, thowgh
economic potential for each indwvidual maasure is siill calculated and reported outside of the surmmation,

4.2 Economic Potential Results

This section provides DSMSm ™ results pertaining to electric and natural gas economic savings potential
at different forms of aggregation. Results are shown by sector, customer segment, and highest-impact
ME3ESUNEs.

4.2.1 Results by Sector

Figure 23, Figure 24, and Figure 25 show economic electric energy, electric demand, and gas savings
potential across all secions, respactively. The data used to generate these figures are in Appends G, On
awerage across the study paricd, TS percent of slactric enengy savings, 53 pencent of slectric demand
savings, and 54 percant of gas energy savings polential pass the sconomic screening process. In
contrast to lechnical potential, the residential economic potential is less than the commencial economic
potential, This is due to the larger impact of federal lighting standards on the residential sector, as wel as
a larger number of measures with high technical potential, such as cantral air conditioner replacements,
and heat pump dryers, fading the mTRC screen, Both commencial and residential economic potential
show a marked increase in 2024 due to the large projected spike in the seclor gas sakes in this period,

T Mg ubed discound cales of .75 parcend fof glecing only and elecinc'ges measwes and .58 percant for gag. orly maasune.
= g usesd NTG values fiom Xosl Enesgy piogram data, where pvmilable. Whens this data was nol avalabe, Mevigan used §
NTG of 1.0
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which is passad throwgh o the availabde stock. Bacausa this stock comes online as new growth, this is
capiured primanty i new consiruction measures.

Figura &3. Electric Energy Ecenomic Potential by Sector (GWhiyear)
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Figura 24. Electric Demand Economic Potential by Sector (MW)
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Figure 25. Gas Enargy Economic Pobantial by Sector (100k Dthlyear)
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Cither bumips in select years of the economic potential, particularly visitle for electric energy and electric
damand. eccur whanener one oF mors measures cross the cost-affectiveness threshold in one or more
customer segments, Marginally economic measures having mTRC ratios slightly less than 1.0 al the
beginning of the study pericd can become economically feasible as avoided costs—which escalate at a
faster rate than equipment and operation and mamlenanis costs—incraase throughout the study the
period, For example, in the indusinal sector, the bump up in 2020 is caused by air compressor VFDs
screaning for the first ime. A small increase in commercial potential occurs in 2019 when vending
machine ocoupancy sensors become cost affectve. In the residential sector, two marginal measures
become cost effective during the forecast period: waler healer jackeds in 2019 and central high efficiency
boilers in 204,

Technical and economic energy pobential are similar in the indusirial sector because the measures
included in the study are selected on the premise that they are currently or could become rgasonably
attractive to industrial customerns and have some lkelhood of adoption given a wide rangs of marked
aenvironments. Considering many industrial cestomers purchase electricity and gas at rates lower than
othar cusiomers, market axperiance has shown indusirial cusiomears reguire measures to ba more
etondded than residential and commencial cisstomers do. This, the medsunes deamead masonably
attractive o industrial customears tend to fair very well in an MTRC ratio usdng the ubility's avolded costs,
which are often highear than industrial retail rates.

S
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Figure 26, Figure 27, and Figure 28 show the economic eleciric energy, eleciric demand, and gas savings
pofential as a percentage of consumption or demand, respectively, with associated data presented in
Appendix G. Tha most noleworthy trend in economic potential as a percent of sales is that, like technical
polential as a percent of sabes, i is fad or gradually decreasing over time. This otcurs as the growth in
consumption ouipaces the growth of potential. There are some exceptions fo this paliem, such as
commercial electriic damand patential, whera thera relative contribution of new construction measwres js
graater and conlfibutes to a general upward rend.

Figure 26. Electric Energy Economic Potential by Sector as 8 Percent of Tolal Sales (%)
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Figure 27. Electric Demand Economic Potential by Sector as a Percent of Total Sales (%)
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Figure 28. Gas Enargy Economic Polential by Sector as a Percent of Total Sales (%)
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4.2.2 Results by Customer Segment

Figure 28, Figure 30, and Figure 31 depict the economic electric anergy, eleciric demand, and gas
savings potential for all cusiomer segments, and Appendix G provides the corresponding data values.
Depending on the customer segment, between 66 percent and 77 percent of the technical electnic enengy
potential passes the economic screaning threshold within the residential ssctor. The greatest reduction
from technical potential appeaned in single-family homes, while the smallest reduction ccours in multi-
famiy low income homes, Fof the commercial cuslomer segments, the percentage of technical electric
enengy pobential that passes the economic scréen ranges from 83 percent fo 89 percent, Offices see the
greatest loss from non-economic potential, while the sireet lighting segment ia the most realliand,
Industrial measures pass the economic scraen for the most part. The segment that saw the greatest
losses was specially manufactufing, which saw a reduction in potential of just over 2 percent from
technical 1o ecanamic,

In genaral, thie mix of economic anengy savings from varnouws customer segments within a given saector s
similar batwien aconomat and technical potential, Single-family homes have the highest occurrence of
BLONomMic Savings, and they provide the largest share of economic savings potential within the residential
sector, The mix of economic potential from the commercial and industrial segments does nat change
appreciably relative to the technical potential,
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Figure 29, Electric Energy Economic Potential by Customer Segment (GWhiyear) I'I=I'I
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Figure 30. Electric Demand Economic Potential by Customer Segmant [MW)
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Figure 31. Gas Energy Economic Potential by Customer Sagment ( 100k Dthiyear)
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4.2.3 Results by Measure

The measun-level economic elednic enengy, electns demand, and gas savings potential shown in
Flgure 32, Flgure 33, and Figure 34 are prics to adjustments made to competition groups as detalled in
Section 3.1.3. These figures highlight the economic potential from the top 40 highest-impact measures.
¥hen compared with eleciric energy lechnical pelential. both the fourth measure (cantral air conditicner
replacament) and the alighih measwene (heat pump dryer) sereen out as non-cosi effective. The residential
amart thermostat drops from ninth to seventeenth. With respect to electric demand polential, commercial
LEDs rize from the seventh o the fouwrth position due fo multiple residential measures failing to screen,
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For gas economic potential, the second measune in technical potential, gas tankless waler heaters,
soreens out as non-cost effective. Residential wall insulation drops from the fifth 1o the thirty-second
posftion. High afficiency boilar replacemeants rise to the fourth from the ninth position overall.
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Figure 32. Top 40 Measures for Electric Energy Economic Potential in 2025 (GWhiyear)
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Figure 33. Top 40 Measures for Electric Demand Economic Potential in 2025 (MW)
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Figure 34. Top 40 Measures for Gas Energy Economic Potential in 2026 {100k Dthivear)
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Figure 35, Figure 36, and Figure 3T provide a supply curee of savings potential versus levelized cost of
savings for all measures considered in the study. To show the most relevant measwres and improve
readability, these curves have been truncated somewhat bo show anly those measures with a levelized
cosi below a certain threshold—the full curve would extend beyond this o measwres with more costly
savings. For electnic energy, the vast majonty of savings cccurs af a levelized cost between 50,001 and
$0.05%WMN. The majority of electric demand savings oocurs at a levelized cost batween $10 and
$150MW. For gas savings, most economic potential cccurs at a levalized cost between 50,05 and
£0.5Dth,
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Flgure 35. Electric Energy Economic Potential LCOE Supply Curve in 2028
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Flgure 36. Electric Demand Economic Potential LCOE Supply Curve in 2028
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Figure 37. Gas Energy Economic Potential LCOE Supply Curve in 2028
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5. ACHIEVABLE POTENTIAL FORECAST

This section containe details of the achievable potential anatysis conducted by Mavigant. It is important to
note that any forecast of DSM potential will always imply a certain degree of uncerainty. To fully
reprasent the variation of potential that reflects the range of uncamainly, we modeled vanous SCenanos: a
Reference scenario (e, that best reflects the presumed mid-point of the uncertainty), a Max Litility
BEenefits scenanio, a Low LHilty Banefits scenario, and an ARernative Lighting scenario. Resulis from each
scanarno will be reported in this chapler.

Seclion 5.1 describes the approach to estimating achievable potential, including discussion of the various
ingantive approaches thal were tested, the different scenarios, and finally the model calibration steps.
Next, Section 5 2 provides achiavable electric and gas savings astimates by sector, cusiomer segment,
end use, and measures for the Reference Scenario, as well as the associated supply curves and
budgets. Section 5.3 follows with details of the estimated savings and associated budgels for the three
other scenarios: Max Litility Benefits, Low Utility Benefits, and Alternative Lighting. Section 5.4
summarizes the upstream marked actor survays. Finally, Section 5.5 reports on the results of tha
benchmarking analysis.

5.1 Approach to Estimating Achievable Potential

This section provides a high-level summary of the approach to caloulating achéevable potential, which is
fundarmentally mone complex than calculation of technical or economic potential. The adoplion of DSM
measures can be broken down info calculation of the “equilibium™ market share and calculation of the
dynamic approach o equilibrivem marke! shane,

§.1.1 Calcuwlation of “Equilibrium” Market Share

The equilibrivm market share can be thought of as the percentage of indviduals choosing to purchase a
technology provided those individuals are fully aware of the technology and its relative merits (e.g., the
energy- and cost-saving features of the technology). For DEM measwres, a key differentiating facior
between the base technology and the efficient technology is the energy and cost savings associated with
the efficient technology. Of course, that additional efficiency often comes at a premium in mitial cost. In
previous polential sfudies conducted by Navigant, equilibrium market share is thus often calculated as a
function of the payback time of the efficient technology relative to the inefficient technology. While such
approaches certainly have imitations, they are nonetheless directonally reasonable and simple encugh
bo parmit estimation of markel share for the dopens or even hundreds of technologias that anre often
eonsiderad in potential sludies.
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In thex Xcall Enangy Potential Study, NMawvigant wsed aquilibrium “payback acceptance™ cunves thal were
developed using primary research conducied by MNavigant in the US Midwest in 20125, To develop
these curves, Mavigant refied oo surveys of 400 residential, 400 commercial, and 150 industrial
customers. These surveys presented decision makers with numerous “choices” betweean technologees

W A delailsd dscussion of B melhodclogy and Srdings of this resesrch ans contained in *Demand Side Rescuros Polential Study.”
prepaned for Kansas City Power ard Light, August 2003
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with low up-front costs, but high annual anergy costs, and maasures with highar up-front costs but lower
annual energy costs. Statistical analysis was conducied by Navigant io Sevelop the sel of curves shown
in Figure 38, which were used in this Potential Study.

Az the curves show, the proportion of customers who will accepd different payback pericds for an enargy
efficiency investment is different for residential, commercial and industrial customers, The model uses
this Information fo simulaie how measures with differing payback perods will be accepted within each
secior.

Figure 38. Payback Accaptance Curves
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Since the payback time of a technology can change over time, as technofogy costs andior energy costs
change over time, the "equilrium” market sharg can also change over lime, The equilibaum market
share s therefore recalculsted for every year of the forecast to ensure the dynamics of technology
adoption take this effect into consideration. As such, *eqguilibrium” markel share s & bil of an
oversimplification and a misnomar, as it can itself change over time and is therefore newver truly in
equilibrium, bud il % used nonetheless (o facliale understanding of the approach.
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5.1.2 Calculation of the Approach to Equilibrium Market Share

Two approaches are used for calculating the approach to equilibrium market share, cne for new
technologies or those being modeled as RET measures, and one for lechnologies simulated as ROB, or
MEW measures.™ A high-level ovenview of each approach is provided below,

¥ Each of these approaches can be better undensiood by visitng Mavigand's technology diffusion simulaior, avallable

at: hitnpYoro comvsimulaieinavaantsimuialicnadechomasy -giffusion-simulation.
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£1.2.1 Retrofit Technology Adoption Approach

RET technologies employ an anhancad version of the classic Bass diffusion modal * to simulate the 5-
shaped approach bo equilibrium that is observed again and again for lechnology adoplion. Figure 38
provides a stockflow diagrarn Slusirating the causal infliences undedying the Bass model, In this modal,
market pobental adoptars “flow” to adopters by beo primary mechanisms — adogtion from external
influences, such as marketing and adverdising, and adopticn from intemal influencas, of “word-of-mouth.”
The “frachon willing to adopl” was estemabed using the payback acceplance curves illusiraled in Figure
3B,

Tha marketing effectivenass and word-cf-mouth parameaters for this diffusion model wene estimated
drawing upon case sludies where these paramaters were estimabed for dozens of luﬂrrni:rg-‘m”.
Recognition of the positive, or self-reinforcing, feedback generated by the “word-of-mouth” mechanism is
evidenced by increasing discussion of the concepls such as social marketing as well as the term “viral,"
which has been popularized and strengthened most recently by social networking sites such as Twitter,
Facebook and YouTube. Howaver, the undarlying positive feedback associated with this mechanism has
been over present and a part of the Bass diffusion model of product adoption since s inception in 1969,
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™ Bass, Frank | 1688). “A new peoduct growth model for consumer durables”, Management Science 15 [5); p218<227.

% Spe Sherman, John D, Business Dyramics: Sypstems Thinking and Modeing for 3 Compiny Won, lnsin MoGraw-HlL 2000, p
332.

* Spe Mahaan, V., Mulle, E., and Wind, . (20000, New Prodoct Difasion Models. Springer, Chapler 12 for estimation of the Bass
diffusion parameters for dozens of iechnologies. This model uses a walue of 010 for the wond-gl-mouth simngth in the bass casa
Scanario, Tha Markeling Efscliversss. parameler Tor hin BASH CRED SCOMENo vared bebwvesn 0.019 and [.048, dapanding on the
ecior (values wane dobermingd as pan of the calibralion process). Thase values Compans reasonably wilh the “mosd oely™ valus of
QU021 (75 pancentilo vakee & 0.055) per Mahajan 2000,
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Figure 39, Stock/Flow Diagram of Diffusion Model for New Products and Retrofits
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The modeal illustrated abowe ganarates the commanly seen S-shaped growth of product adoption and is a
simpiified rapresentation of that employed in DSMSim™,

£.1.2.2 Replace-on-Burnout Technology Adoption Approach

The dynamics of adoption for ROB technologies is somewhat more complicated than for NEWRET
technologies since it reguires simulating the lumaover of long-lived technology stocks. The DSMSim™
mipdel tracks the stock of all technologies, both base and efficient, and explicitly calculates technology
retirements and additions consisient with tha lifetime of the technologies. Such an approach ensures that
technalogy “chumn” is congidered in the estimation of market pofential, since only a fraction of the total
giock of iechnologhes are replaced each year, which affects how quickly technodogles can be replaced, A
micdel that endogenously genarates growth in the famiiarity of & technology, analogous to the Bass
approach descnbed abowve, is overlaid on the stock tracking model fo capture the dynamics associated
with the diffusion of lechnology familiarty. A simplified version of the model employed in DSMSim™ is
illustrated graphically in Figune 40,
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Figure 40. Stock/Flow Diagram of Diffusion Model for ROB Measures
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5.1.3 Determining the Incentive Approach

One of the mast important deivers for estimating achéevable polential is the approach that |s taken for
madeling incentives, During varicus discussions with the Xoel Energy over the course of this project,
Navigant presented a numbaer of methodologies for addressing achievable potential. The indlial proposal
put forth by Mavigant was 1o analyze various incenlive approaches based on industry practics to estimate
achievable potential and then ultimalely select one approach that would serve as the reference case for
tha achiewable potential. From these, Mavigant would then condusct scenarios to see what the potential
wotldd b under the high= and low-funding scenanias.,

Based on Mavigant's experience, three possible incentive approaches for achievable potential were
conaidenad:

= Approach #1: Least Cost based on Lewvelized Cost — This approach is similar 1o a least cost
dispatch of supply where the incentive amounts are set o accept all available efficiency
MEasunes Up 1o a cerain levelized cost otera that is tied to avoided cost  The approach is
describad in detail in Welch, Richerson-Smith (201.2). This approach first reduces the incantive
kevels (from a starting point of 100 percent) for those measures that are most expansive on a
levelized cost basis. Measures that exceed this levelized cost will have incentives kower than 100
percent in proportion to their levelized cost. It is entirely possible that some mepsures would be
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g0 cost-effective from a levelized cost perspective that rebates that go to as high as 100 percent
of incramendal cost could be included.

- MApproach #2; Percentage of Incremandal Cost — This is where the rebate levels are sei as a fixed
parcantage of tha incremental cost. Under this approach, the leval of savings would be achieved
by paying some kevel (say at 50 or 70 percent) of incremental costs, 1t would be possibde fo sai
the rebates at different levels, depanding on the sector or end-uses that are modeled, For
example, there may be policy reasons why it would make sense to set rebate levels at higher
amaunts far end-uses that would target markets thal are n the "highly inefficient” category,

= Approach #3: Targetad Payback= This approach vares incentive levels for each measure in
order to reach a designated simple payback tme in years. Rebate amounts are set bo buy down
the incremental cost of the DSM measure to a level that will result in the desired payback time,
thus accounting for both the upfrond cost of the measure as well as the annual expecied savings
1o this customer,

Based on Navigant's past D&M potential modeling experiences, there are pros and cons to each
approach. Navigant discussed each approach with Xcal Enargy. 1t was determined that Approach #3
would bast align with PUC objectives that all DEM programs be comprehensive in terms of customer
gegments and DEM measures,

The two other approaches have been analyzed by Mavigant over the cowrse of previous DSM potential
studies. The resulis of Navigant's previous assessments for the two réfmainmg approaches (percent of
incremental cost versus Targeted payback) revealed that there tend to be no significant differences
between the results of the two different approaches. Essentially the estimate of achievable potential
based on a targeded payback approach of providing incentives as a percentage of incremental cost
yielded a very similar distibution of poltential across end uses and customer segments, The targeted
paybtack approach yielded more comprehensive results in that less of the polential was derived from
lighting and mare from other measures. As such, Mavigani recommended to Xcel Energy to adopt
Approach #3 (Targeted Payback). Xoel Energy accepted Navigant's recommendation,

5.1.4 Model Calibration

Any model simadating fulure product adoption faces challenges with “calbration,” as there is nd fubure
wiorkd against wihech one can compang Simulabed with actudl resulls, Engineenng models, on the other
hand. can often be calibrated 1o a higher degree of accuracy since simulated performance can be
campared directly with performance of actual hardware, Unfortunately, DEM potential models do not have
this hoosry, and therefore must rely on other techniques to provide both the developer and the recipient of
model results with a level of comfort that simulated results are reasonable. For this Potential Study,
Havigamt look a number of steps o ensure thal forecast model results were reasonable, including:

= Comparing 2018 forecast savings values, by sector, against Xcel Energy's projected program
savings potential (calculated based on historical program performance), considering divers of
differances lkealy caused by changes in the measures.

» Comparing 2018 forecast incentive spending values, by sactor, against Xeel Enengy's projected
intantive spending (calculated based on histoncal program costs), considering drivers of
differences lkely caused by changes in the measunes,

«  Calculating 2018 forecast portfolio-bevel eavings as a pearcantage of electric or gas sakes and
comparing them with results cbhserved in cther jurisdictions

Mavigant adjusted model parameters induding assumed incentive lavals and technology diffuaion
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coefficients to obtain close agreement across a wide vanety of metrics compared for the Reference
Scenario. This process ansunas that forecast potential is grounded against real-world results considening
the many factors that come info play in determining likely adoption of DSM measures, including both
economic and non-economéc factors.,

5.2 Achievable Potential Savings Results — Reference Scenario

This section provides DSMSim™ results pertaining to the Reference Scenario for electric and gas
achievable potential at different levels of aggregation. Results are shown by sactor, customer segment,
end-use, and by highest-impact measures, The Reference Scenanio was deemed 10 represent a
"business as usual® case, whereby Xcel Energy would continue implermnenting their DSM programs at
comparable funding levels and for the most part continue to realize the energy savings that they hawve
expanenced from the past.

5.2.1 Overall Achievable Potential by Sector

As shown in Figure 41 and Table 16, achievable potential, which accounts for the rate of DSM
acquisition, grows from 1.3 percent in 2018 to 7.8 percent of forecast net electric sales by 2028, or 0.7
percant par year on avarage ovar the Polential Stedy time honzon, > under the Reference Scenano.
Figure 42 and Table 17 provide the comparable information for peak demand, with reductions growing
from 1.2 percent in 2018 to 8.4 percent of forecast peak demand in 2026, or 0.8 percent per year on
average over the same time horizen. Figure 43 and Table 18 provide the comparabbe information for gas,
with savings growing from (L4 percent in 2018 to 5 percent of forecast gas sales in 2028, or 0.5 percent
per year on average over the same time horizon. Mote that the data for these three tables incluede the
Reference Scenanio achievable potential as a percentage of forecast net electnic and gas sales,

respactivaly, in 2028.

Values shown below for achievable potential are termed “cumulative achievable® potential, in that they
represent the accumulation of each year's annual incremental achievable (e.g., an annual achievable
potential of 0.8 percent per year, for eleven years, would result in a cumulative achievable potential of B
percent of forecast sales), Economic polential, as defined in this shedy, can be thought of as a bucket of
potential from which programs can draw cver time. Achievable potential represents the draining of that
bucket, the rate of which is governad by a number of factors, including the lifetime of measures (for ROEB
technologias), market affectivenass, incentive levels, and customer willingness to adopt. amang others. If
the curiulative achidvable polential ulimalely reaches the economic patential, it would signily that all
economic potential in the “bucket™ had been drawn down, or harvested, We also see that achievable
alactnic potential reaches 7.8 percent of foracast sales by 2028, meaning that more than half of economic
potential (which is 17.8 percent of sales in 2028) has been harvested by the end of the Potential Study
perod. For gas, achievable potential reaches 6,2 percent of forecast sales by 2028, meaaning thal
roughly 48 percent of economic potential (which is 10.4 percent of sales in 2028) has been harsested by
the and of the: Potential Study period.
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Figure 41. Total Electric Cumulative Achievable Potential as a Percentage of Forecast Electric
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Table 16. Total Electric Cumulative Achievable Potential as a Percentage of Electric Sales
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Figure 42, Total Electric Cumulative Achievable Potential as a Percentage of Forecast Electric
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Table 17. Total Electric Cumulative Achlevable Potentlal as a Percentage of Electric Peak Demand

Year
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Figure 43, Total Gas Cumulative Achlevable Potential as a Parcentage of Forecast Gas Sales
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Table 18. Total Gas Cumulative Potential as a Percentage of Gas Sales

Al

Commential ndustresl  Residential

Seclors
2018 0.4% 0.0%: 0.5% 0.4%
2018 0.5% 0.0% 1.1% 0.8%
2020 1.5% 01% 1.7% 1.4%
2021 21% 0.1% 2.4% 1.8%
2002 2.7% 0. 1% 3.1% 2.5%
2023 3.2% 0.1% 3.7% 3.0%
2024 3.7% 0. 1% 4.3% 3.5%
2025 4.1% 0.1% 4.9% 4.0%
2028 4.4% 0.2% 5.4% 4.3%
2027 4, 7% 0.2% 5.B% 4T
2028 4,84 0.2% 6.2% 5.0%

Sourpe: Nangant analysis 216

Figure 44 and Table 19 shows the magnitude of electric achievable potential by sector. Figure 45 and
Table 20 provides the comparable information for peak demand achievable potential, Figure 46 and Table
21 provides the comparable inforrmation for the gas achievable potential.  The allocation of achievable
potential among sectors s comparable with the allocation of forecasted salas among sectors. As
previcushy noted, all savings reportad in this Potential Study ane net. rather than gross, maaning that tha
effect of possible free ridership s accounted for in the reported savings.
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For electricity, the potential was found to be greatest in the residential secior (as a percent of sales). The
potantial in the commercial secior has been diminished by changes te lighfing standards, which have
resduced the potential for program driven sawings, For natural gas, the gas achisvable potential is more
balanced between the residential and commerncial sectors, The gas achievabie potential for the industrial
secior is wery small, due largedy to a minimal nuember of DSM measures that are applicable to that sector,
This result is in e with Xcel's historical savings n the industnal secior
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Figure 44, Cumulative Electric Achievable Potential by Sector (GWhiyear)
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Table 19, Cumulative Electrie Achievable Potential by Sector (GWhivear)

Commercial Industnal Residential All
Seclors

2018 168 1] 163 3849
205 348 155 307 810
2020 538 263 414 1,215
2021 BT8R ar3 00 1.651
2022 &08 456 b2 ] 1,858
2023 q22 525 B84 2,13
2024 1,121 574 T 2470
2025 1,204 618 828 25648
2028 1476 G48 881 2,605
2027 1,338 672 B35 2845
2024 1,384 G4 b1 3,073

Sowrce: Wawigan! analsis, 2016
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Figure 45. Cumulative Peak Demand Achievable Potential by Sector (MW)
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Tabla 20. Cumulative Peak Demand Achisvable Potential by Sector (MW)

Al

Commercial  Industrial Residential

Secltors
2018 36.3 B4 30.8 75.5
2018 735 19.1 81.7 154.3
2020 117.2 328 B8B.2 2380
2021 1432 452 113.8 3033
2022 1684 56 4 138.8 3841
2023 1831 648 161.6 418.4
2024 2527 1.2 1821 5060
2025 2r¢.3 T5.4 2000 S4B.2
2026 2604 T8.5 215.8 585.7
2027 3068 B2.5 2249.7 &18.1
2028 3226 B5.1 241.7 G484

Source: Mavigand analysis, 2076
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Figure 46. Cumulative Gas Achievable Potential by Sector (100,000 DThiyear)
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Table 21, Cumulative Gas Achievable Potential by Sector {100k DThiyear)

L o All
Commarcial Industrial Residential

Sectors

2018 1.1 0.0 5.2 6.4
2018 2.4 01 1141 136
2020 3.8 0.1 17.5 21.5
2021 5.3 0.2 238 29.4
2022 6.7 0.2 30.7 wT
2023 8.1 0.3 3.5 459
2024 B2 0.3 44.2 53.8
2025 10.3 0.4 48.7 603
2026 1.0 .4 La8 66.2
2027 116 0.4 59.4 T1.4
2028 12.0 0.4 B83.56 7548

Sexwoe” Navigand snalyss, 2078
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5.2.2 Results by Customer Segment

The residential electric and gas achievable potentials shown in Figure 4T are broken out for selected
years in the forecast for each of the four residential customer segments,

Figure 47. Cumulative Achlevable Potential by Residential Customer Segment
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The charis indicale a few noteworthy patberns:

= The single family segment has the most potential for energy efficiency savings in the Xcel Energy
sanvice termtory. Growth in the single family potantial cwver the 11-year tme horizon is significant
and consisient,

*  The multi-family segment for the electric side contains a large amount of pobential as well,
grewing significantly from 2018 o 2025 then taperng off somewhal.

= The low income segments (single-family and multi-famdy) do not have a significant amount of
achievable potential. This smaller magnitude may be mare of & function of the relatheely amall
share of the base load that is captured by thase market sagmeants.

Coefdenta s Propostery Page T7
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The commancial sector electric and gas achsevable polentials shown in Figure 48 ane broken oud for
salecied years n the forecast for each of the 11 commercial customer segments.

Figure 48, Cumulative Achievable Potential by Commercial Customer Sagment
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The chars indicale a few noteworthy patterns:

= Odfices, retail stores, other commercial and warehouses have the larges! amount of achievable
ebectric polential with healthy levels of growth for all of thege segments during the 11-year
forecast pericd. These dominant segments for the commercial edeciric achievable potential might
be a function of their larger share of baseline anengy usage.

= OMficas, retail siores, restaurants and other commercial appear to have the largest amount of
achievable gas potential. This finding is driven by both the applicable measure mix for these
building types and the share of gas usage that is reflected for this building types in the baseline.
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The industrialiag secior electric and gas achievable potentials shown in Figure 49 ane broken out for
selected years in the forecast for each of the seven industrial customer segments,

Figure 49, Cumulative Achievable Potential by Industriall/Ag Customer Segment
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The charts indicate a few noteworthy patiemns.

»  The foliowing industrial segments appear to have the targest electnc achievable potential over the
forecast pericd: heavy manuiacturing, speciaitty manufacturing, metals manufaciuring, and
food'beverage. This result reflects large process loads driven by motor requirements thus large
potential exists for motor-related efficiency improvements including premium efficiency motors,
variabde speed drives and & number of process-specific improvements,

=  The following indusinial segments appear to have the largest gas achlevable potential over the
forecast pariad: heavy manufacturing, specialty manufacturing, metals manufaciuring,
foodbeverage, and ullimalely kght manufaciuring (in the Biter years). This resull also reflects
large process loads driven primanly by process heat and cooling requirements thus large
potential exists for process-related energy efficiency improvements including efficient bollers,
absorption chillers, and a number of process-specific improvements.
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5.2.3 Resulis by End-Use

The residential electhic and gas achievabde potentials shown in Figurne 50 are broken out for selectad
years in the forecast for each of the end-uses. ™

Figure 50. Cumulative Achievable Potential by Residential Sector End-Use
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The charis indicate a few noleworthy patterns

=  Whols-house measures and kghting ane the largest contribubors to electric achievable potential
owver the forecas! horizon.

= Sawvings for lighting measures appear o {ake a significant jump from 2018 to 2020, due to
significant panatration of CFLS replacing the baseling imcandescent baulbs before they become the
baseline after 2020 due to planned changes 1o EISA standards at that time. After the standard
change, incremental potential from lighting is greatly reduced.

= Combined space heating and cooling potential (for example, insulation measiunes) for both
elactric and gas grow significantly over the latter part of the forecast. This comes about due to
significant amounts of $10Ck urmnover during the atter years of the foracast homzon, a5 well as
greater cost-efectheness as avoided costs (particularly gas) increase, Higher avoided costs
drive increased market shares particularly in gas healed, eleciric cooled homes,

* Electronic and office eguipment potential also increases significantly between 2020 and 2025,
reflecting graater leveds of stock lumover.

® Ersd-usa breakcosms by Cuslomer pagmes gpitific io Xcel Enangy’s Colorsdo lemilony were nol available, As such, LS,
Degarrmen of eméemy Commencial Building Enengy Consumplion Surmy [CBECS) daia for the Rocky Mountain region was used,
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The commercial sectes alectnic and gas achievabde potentials shown in Figure 51 ane broken out for
seleciad years in the forecast for each of the end-uses,

Figure 51. Cumulative Achiovable Potential by Commercial Sector End-Use

Electric Gas
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The chans indicate a few noteworthy patterns:

= The whole building end-use contains the largest amount of achievable potential for both electric
and gas. This reflects the significant growth in new construction activities for the commercial
sector durning the forecast period within Xcel Energy’s senvice territory. It should be noted that
Mavigant did not include the impact of any future standards that could affect potential bul are naot
currently in place or known to come into effect during the forecast honizon,

= Lighting also shows significant pofential in the commercial sector. In contrast with the residential
sector, LEDS gain greater marked share, particularly atter 2020 whan EISA standards kick in and
new efficiency measures gain momentum in the commercal marketplace,

= Space heating and cooling are the dominant end-wses for gas achievable potential in the
commercial secior.
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The industrial/ag sector eleciric and gas achievable potentials shown in Figure 52 are broken out for
selected years in the forecast for each of the end-uses.
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Figure 52, Cumulative Achievable Potential by industriallfg Sector End-Use
Electric Gas
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The charts indicate a few noteworthy patbems:

#= The industrial procass-related and-uses including fans, motors, and comprassed air on the
alectnc side and process heat on the gas side offer the most significant achievable polential
sanvings. These also tend to be low-cost measures, which drives the cverall low aequisition oost
seen in the industrial sector.

= A large amount of growdh in electric potential is experenced between 2020 and 2025 for the
industrial sector which have mone to do with the assumptions embedded in Xcel Energy's
forecasted load growth than technology diffusion in the marketplace,

5.2.4 Rasults by Measure

Table 22 shows the top ranking electnic DEM measwres along with their cumudative achisvable potential in
2025, The top achievable electric measures include commercial new congtrection, CFLs in the residential
gsactor, LED fistures in the commercial sector, and variable frequency drives for pumps and fans in the
commercial and industrial seclors. As the figures for 2025 Bustrate the savings from each of the top
measunes accumulate over time, and in some instances the importance of measures changes over the
period. For example, the relative ranking of CFLs decreases over the period, reflecting the changing
basaling and increasing penetration of other bulbs. Several measures, such as CFLs, heat pumps, and
advanced power sirips have large barmers to endry that are not caplured in the economics of the measure.
For example, conswumers may dislike CFL warm up times, and be willing to purchase a slightly mone
expensive bulb, For thése meagunes, exogenous adders on the payback time were introduced o lower
the long-rnen market share of the measure and simolate thess bamiers o program participation.

0S¢ Jo 891 abed - 3-Gzz-6102 # 194904 - 9SdOS - Wd 022l Gl 1udV 1Z0Z - d3 114 ATIVOINOY L0313

Table 23 shows the comparable information for gas DSM measures. The greatest areas of residential
gas achievable potential were found to include efficient showerheads, furnace replacements, reducing air
infilration, programmabde thermostats, and Energy Star homes. For commercial, the bulk of the savings
com from furnace replacemants. Linkkea the afactnc potential the relative ranking of measures does mod
change significantly aver time,
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Table 22. Top 20 DSM Measures for Electric Achievable Potential by 2025 [GWhiyear)

T L L Dy e

20

Measune

Coam | New Construction

Res | Energy Star CFL Bulbs

Com | LED Fixture

VED on Pumps

WSD an Fansg

Res | Energy Star Homa

Com | HVAL Control Upgrades

Res | Home Energy Reports

Com | LED Exif Sign

Central Fumace Efficiant Fan Modar (ECM)
I | Alr Compressor VFD

Ind | Pump Slzing

Res | Energy Eficient Building

Res | Heat Pump Water Heatar

Com | Wall Insulation {Small Business)
Res | Indoor Flusrescents TE

High Bay Fiochures

Res | Low Flow Showerheads

Com | CFL

ind | Air Compressor Optimization

Sowpe: Navigant 2016

Table 23. Top 20 DEM Measures for Gas Achlevable Potential by 2025 {100k DThiyear)

Fank

MoasLire

1 Res | Low Flow Showerheads

2 Gas Furnace Replacement

3 Res | Duct Insulation

4 Res | Programmable Thermosiat

] Res | Energy Star Homie

& Cam | Wall Insulation (Small Business)

T Com | Enargy Managament System

8 Res | Home Energy Reports

g Res | Walsr Haater Jacket

10 Res | Balhwoom Faucet Asrator

1 High Efficiency Boder Replacameant

12 Cam | Boiler - SHW

13 Corn | Gas Steam Cooker

14 Ras | ‘Water Healer Temp Setback

15 Res | Energy Efficient Building

18 Res | Kitchen Fawcet Asrator

17 Com | Ceiling/Roof Insulation (Small Business)

18 Com | Gas Ovens

19 Res | Smart Thermostai

20 Com | Instantanecus Water Heaber
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5.2.5 Achievable Potential Supply Curves

The achievabde potential supply cunses are provided in thas section. Levelized costs include the
digcounted etime savings for a given meéasure, and thus account fof variable measure lifetimes and
savings persisfence. An enengy efficiency resource potential supply curve [estrates the curmulathve
amount of achievable potential at various price points along a range of levelized cost. All measures ans
plotted with thair comespanding cumulatve potential and tha cormesponding levelized cost o achieve that
potential. The lowest cost measures appear on the left-hand side of the chart. Each next highes! cost
meeasure is stacked on top of the previous measures in ranked ander,

Figure 53 provides the supply curve resulls for the electric results of the reference scenano. As can ba
sean from the chart, roughly four-fifthe of the electric achievable patental savings can be achiewed for a
ffatime bevelized cost of under S0.05&Wh. The remaining fifth of the potential can be achieved, but a1
significantly highar costs,

Figure 53. Electric Achievable Potontial Supply Curve, All Sectors
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Figure 54 provides the compafable information for gas. As can be seen from the chart, roughly two-thirds
of the gas achievabls potential savings can b achieved for a Ifetime levelized cost of under 50 50/therm.
The remaining third of the polential can be achieved, bul at significantly higher costs.
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Figure 54. Gas Achisvable Potential Supply Curve, All Sectors
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5.2.6 Budget Estimates

Mavigant developed estimates of DSEM program funding needed to support the vanious levels of
achievable polential io be oblained during the study penicd. Table 24 presents the estimated funding
levels for incentives, program administration and total for electric and gas under the Reference scenario.
Thesze estimates wers calculated in the DEMSim™ model and reflect calbrated incentive levels based on
the targeted payback approach described in thés chapter. The incentive budgets reflect the amount of
spending that would result from the level of adoption for gach measures that make up the achievabile
potential estimates, Incentive valees grow over time due changes in the mix of DSM measures and cost
inflation. The program and portfolio administration budgets are based on historical expenditures for
administration reported by Xoel Energy. In order to Keep progections consernvative, program administration
cos ane assumed 1o remain constant over the planning horzon.

0GZ o 12| 8bed - 3-GZz-6102Z # 194904 - 9SdOS - Wd 022l GI 1udV 120z - d3 114 ATIVOINOY L0313

Ag can be seen from the table, the fotal simulated funding thal comesponds with the Reference Soenario
achigvable potental is $98.24 in 2018, and reducing to just under 350 million by 2028, Mearly 85 percent
of the funding ks atiributable to electric DSM program eforts.
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Table 24. Estimated DSM Program Funding, Reference Scenario (Million 5)

2018
2018
2020
2021
202
2023
2024
2025
2026
2027
208

35.05
38.890
423
44 52
48,01
4841
50.11
40.05
36.03
31.85
27,78

45.81
46,81
4581
46,81
46,81
45.81
46,81
45,81
45.81
48.81
4581

B1.86
g5.71
81.04
81,23
B4.82
8521
58.92
85.85
82.84
766
74.56

10.86

11.90
13.04
1277
13.58
13.82
13.44
11759
11.16
1026
2.35

562
562
562
5.62
S62
562
562
562
5.62
562
5682

16.48
17.52
18.66
18.40
18.21
16,44
19.08
17.41
1678
15.8%
14.97

B34
103.23
108.70
10872
1402
114,85
115.67
104,26
B9.62
B4 55
BS54

Sowes: Nawgant saakiss 20716

5.3 Achievable Potential Savings Results — Alternative Scenarios

5.3.1 Approach to Alternative Scenario Analysis

Although this study was not intended to include program design aspects, Navigant acknowledges the
lange variation in savings that can resull from factors such as variable incentive rates and market
avatablity, iIndependent of other adoption drivers such as access to information and marketing afforks. In
an effort to provide reasonable boundaries for the resulis of this Potential Study, Mavigant developed the
following alternative astimates of achievable potential: Max Utility Benefits and Low Utility Benefits, and
Allernative Lighting. The Max Uility Benafils and Low LIty Benefits scenarios weare developed o
correlate incentive spending with the Utility Cost Test net benefils, Through parametric sensitivity testing,
Mavigant determined that af certain levels, increased participation leads io higher net benefds, Similarly,
lower participation can lead to lower net benefits,

Thus, the Max Utility Benefils scenars reflects increases in customer incentives that will lead to greater
numbers of participants for the DSM programs, along with increased levels of customer awareness, The
Low Litility Benefils scenano neflects decreases in customer incentives that will lead to fewer numbers of
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participants of the DSM programs and resulting decreases in customer awareness.™ The Lighting
Scenario reflects a swilch batwean LED highting measuras and CFL measures, whare the former
paneirates tha Colorado markelplace much faster than was assumed in the Reference Scenario. For all
altematng scenanos, administrative spending was held constant,

Asg nofed above, the Low and Max scenarios were created through analysis on the relationship betweaen
incentive lavels (through the targeted payback pericd). As such, for each sector, the targeted simpla
payback penod was vanéd bebween 0 and 20 years, The Max Utility Benefits scénano was selocted as
the incentive level that mesdmized the net benefils according bo the Ly Cost Test (UCT), Thus, the Ma
Litility Benefits scananio reflacts the oplimal incéntive level from a UCT perspective. The Low Uitility
Benafits scananc was selected to reflact @ simiar change in the incentive baval, but in the opposite
direction, and where there was an inflection poind in the UCT net benefits, The selected targeted payback
periods used in the three scenarnios are shown in Table 25 below. It i3 noleworthy how close the
Referance case targeted payback periods, which were calibrated to Xcal's DEM program spending and
savings kewals, are to the Max LHility Benefits levels, particularly for the Commerncial and Industrial sectors,

Table 25, Targeted Paybacks by Scenario (years)

SECAAnG Commercial  Indistnal Resdéntial

Reference 50 30 23
Max Utility Benafits 4.0 25 0.5
Low Litility Benefits E.5 4.5 4.5

Spwrce: Mavigant 2016

The Altemnative Lighting Scenario reflects an accelerated uptake of LED lighting measures relative the
Reference Scenario. Note that for the Reference Scenario, CFL measures are assumed fo take a larger
ghare of the market over the first bawo years of the forecast (2018 and 2019), despile aceounting far -
aconomic barmiers to adoption, due to the fact that thosa measures are the most cost-affective lighting
options in the residential sector, LED costs are assumed io be high during the early years of the forecast,
and over time, those costs decline, As such, the bulk of the stock turnover goes o the mos! cost-effective
high efficiency option, which is CFLs. Starting in 2020, however, CFLs will become the baselne per EISA
federal standards. This means that LEDs will fake the place of CFLs starting in 2020 and become the
st cost-effective lighting measure competing with the new basealing,

In the Altermative Lighting Scenario, additional barriers to CFL adoglion are added to simulate market
avadability restrichons. This change enabdes LEDs to take a greater share of the market relative o CFLs
starting in the first year, This scenano shifls acquisition cost for savings higher on a S&kWh basis due to
the refative cost differential between CFLs and LEDs. Thus, for a similar spending level, less savings is
achievable in the Altemative Lighting Scenario relative to the Reference Scanano,

0S¢z Jo €1 abed - 3-Gzz-6102 # 194900 - 9SdOS - Wd 022l GI 1udV 1Z0Z - d3 114 ATIVOINOY L0313

= To caplure (he intnassd cusiomer Swansnsst in the DSMSEm ™ model, adjustments are made 10 thi ASadaling Fecive. Thads
adjusiments. ane based on prodict diffusion Meralune. See Mahajan, 'v_ Muller, E,, and Wind, . [2000]), Mew Prodect Diusion
Models, Springer, Chapler 12,
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5.3.2 Results of Max LRiTHy Benefiis Scenario

Table 26 provides a summary of the resulis of the Max Uiy Benefits scenario. The table provides a
comparigon o the Reference Scenario, Table 27 provides the comparable information for gas. As
mentioned above, adminéstrative spending was held constant st Reference Case levels, The tables reveal
the follcwing insights:

= [For elecinc, savings increasa by approximately 12 percent in 2018 and are 10 percent larger than
the referance case by 2028, This translates into a 0.1 percent increase in the parcentage savings
in 2018 and 0.8 percent increase in the percent reduction by 2028, Regarding the budget, the
Max Utility Benefits scenario legds ta a 43 percent increase in the annuad budget in 2018 and &
23 parcant increasa by 2028, This scanano illustrates the point that in ordér to get an additional
307 GWh sanvings by 2028, Xcel Energy would have 1o spend an additional 517-30 million each
year for incentives paid to panlicipants over the 11-year forecas! period 1o achieve those
savings—assuming that program admin costs could be capped af existing kevels,

= For gas, savings increase by approximately 50 percent in 2018 and are 22 percent langer than the
referance case by 2028. This translates into a 0.2 percent increase in the percentage saings in
2018 and 1 percent increase in the pancent reduction by 2028, Regarding the budget, the Max
Liility Benefits scanario leads 1o a 70 pencant incnkase in the annual budget in 2018 and a 50
percent increase by 2028, This scenaro illustrates the poind that in coder 1o get an additional 16.6
Milllion Dth savings by 2028, Xcel Energy would hawe (o spend an additional $7-10 milion each
year for incenlves paid (o participants ower the 11-year forecast penicd 1o achieve those savings,

Table 26, Eleciric Achigvable Pobential for Max Utility Benefits Scenaric Relative to Reference

Max Utiley Benefits Scenaria

2018 ur 14% 51168
2019 801 2% $110.0
2020 1,358 4.0% $127.9
2025 2,921 1.4% §103.4
2028 3,380 B.6% 5018

Fielitenca Soenario

2018 0 1% $81.9
2018 810 25% $85.7
220 1,45 16% 5910
2025 2548 r.1% s86.9
2028 3072 7.8% $74.6
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Table 7. Gas Achievable Potential for Max Liility Benefits Scenario Relative to Reference

M Uity Bensfits Scenaric
2018 98 06% $I78
2019 208 1.3% $30.1
2120 328 21% 5333
2025 79,3 52% §25.5
2028 825 6.0% 5225

= Reference Scenario
208 B4 04% 5165
2019 136 0.9% $175
2020 25 14% $18.7
2025 503 4.07% 5174
2078 759 5.0% £15.0

Sourea Naagant sl F016

5.3.3 Results of Low UtilRy Benefits Scenario

Table 28 provides a summary of tha results of the Low Uiy Benefits scenario. The table provides a
compadnson bo the Reference Scenana. Table 209 provides the comparable infarmation for Gag. A
meenticned above, administrative spending was held constant at Reference Casze levels. The tables

reveal the following insights.

= For gledric, savings decrease by approximately 6 percent for each year in tha 11-year forecasd
period, This franslates into a 0.1 percent decrease in the percentage savings in 2018 and 0.5
percent decrease in the percend reduction by 2028. Regarding the budget, the Low Litlity
Benefits scenario leads to a neary 30 parcent reduction in the annual bwdget in 2018 and a 10
percent decrease by 2028, This scenano liystrates the point that if Xoel Enengy were fo spend
an average of 512 million a year less for incentives to participants, this would lead to an erosion
of 217 GWh of savings by 2028,

= For gas, savings decreasa by approximaltely 25 percent in 2018 and are 20 percent amaller than
the reference case by 2028, This translates info a (L1 percent decreass in the percentage
gavings in 2018 and 0.9 parcent decredse in the percent reduction by 2028, Regarding tha
budget, the Low LMilty Benefils scenario leads (o a nearly 40 percent decreass in he anfual
budget in 2018 and a 30 parcant decrease by 2028, This scanar illestrates the podnt that Xes
Energy would see a reguction af 14 millian Dth by spending roughly $4-5 millicn kess on
incantives o participants each year over the 11-year forecas! perod,
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Table 28. Electric Achlevable Potential for Low Utility Benefits Scenaric Relative to Reference

Low Uity Beneits Soenario
e e 12% $63.7
201G 758 by S 86855
2020 1,132 4% §67.7
2025 2436 B.5% §659.5
2028 2 885 1.3% $67.3
w18 ¥ 1% $81.9
2019 810 2.5% $85.7
2020 1,215 36% 591.0
2025 2,648 71% $86.9
2029 3,073 7.8% §745

Sovrre: Nawigan! analysss, 20756

Table 8. Gas Achlevable Potential for Low Utility Benefits Scenaric Relative to Reference
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28 T 0.3% $10.1
B ] 104 0.7% 105
J020 18.5 1.1% 2109
25 476 1% £11.1
2028 B2.0 4.1% $10.6
Reference Scemarc
mE 64 4% 5165
20149 134 0.5% 8175
2020 215 14% $14.7
2025 803 4.0% 5174
Fa b e 5.0% 50

Secron Nawgan! arelyals 076
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5.3.4 Results of Alternative Lighting Scenario

Table 30 provides a summary of the results of the aliernative lighting scenario. The table provides a
comparigon (o the Reference Scenano, No changes were observed for the gas impacts as a result of
this scenario 8o no table & provided gas, As mentioned above, admintsirative spending was held
constant at Reference Case levels. The results revesl the following insights:

= [For this scenario, savings decreased by 18 parcent in the first year. This was due to the fact that
CFLs were being replaced by LEDs, which have a lower unil savings. However, by 2028, the
owerall savings reduction amounts to a mere B parcant relative bo the Refarencs Scanans,

= Regarding the budget, this scenario leads 1o a nearly 7 percent increase in the annual budget in
2018. This ks due to the fact that in the eardy years. LED= have a significantly higher cost than
CFLs. However, by 2028, the cost diffarence is relatively insignificant (bass than 1 percent higher
than the Referencs Scenarnio) due masnly o anticipabed price reductions for LEDS ower tima.

= This seenario illusirates the paint that § Xeel Energy were o accelerate the deployment of LEDs
ower CFLs, there woulkd be a drop in savings for higher cost.  There may be offsetting factors that
could mitigate this rsk (a.g., if LED costs come down fasier than what we had projected) bt
based on our analysis, it would appear that CFLs are still the most cost-effective high afficiency
lighting measuns n the resldential market, at least until 2020 when CFLs become the baseline
due to the EISA standards,

Table 30. Eleciric Achlevable Potential for Alternative Lighting Scenario Relative to Reference

Alternastvg Ligheng Scenario
2018 328 1.1% 812
2018 B77 20% 589.8
2020 1,072 2% 583.5
2025 2474 B.1% $85.3
2028 2,843 7.1% 5740

) Reterence Soenario
2018 368 1.5% 3819
209 810 2.5% 5857
2020 1,215 16% $91.0
2025 2648 7.1% 586.9
2028 1073 7.8% $74.8

Sourcs Mivwpaa! analyig 0TS
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5.4 Upstream Market Actor Survey Results

In order fo better understand the market contexd and trends undarlying the residential and CEI surveys
conducted with customens in Xoel Energy': feritory, Mavegant asked 28 market actors (o provide
feedback on the state of the mankel for enengy efficient measures and technologies, as discussed in
Section 2.2 8. The gualitative findings from these surveys provide market context and help drive the
narrative ancund the results of this Potential Study, This section presents the key findings from the market
achor sunneys, with the more detailed results provided in Appendix D,

Mavigant asked market actors to comment on which meaasures they thought end users had the most and
least familiasity.
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Table 38 shows that ighting measures and HVAC equipment are generally well known in both the
ressdential and commercial sectors, with many of the market actor responses referencing lighting for this
question specifically mentioned LEDs. Residential customers are also familiar with insulation measures
and commarcial customers are famiar with motors and drives, Alr sealing and water heater equipment
are generally less well known in the residential sector,

Table 31. End User Awareness of Efficient Technologies/Measures

Most 'Well
Knonwn

Measures

Lighting b

Least Waell
Knpwn

2

Most Well
Enown

i1

Least 'Well Muost Well Least Wall
Known Knowm Enown

1 1

HWAL 4

1

5

Motors and
Dirives

Salar PV
VFD

Boilers 1

Chillers

Lo I T

Insulatign 5

Evaporative
Caalers

Furnaces
Appliances

Water Heaters
Air Sesling

= | R |

Smart
Metering

i

ey . ST edh . e o . -ﬂ-? ——
BCIOE. MR Erad will Ao AR e 08 FRRRONES hve Daen cniied I Bhig faddae, bod Be peaaaaiagl i Asdandiy O

Mavigant additionally asked markel actcrs to commeant on which measures they anticipate would
decrease the most in price ower the next five and ten years. Table 37 shows that these is relative
consensus that LED bulbs will decline in price in the coming five years, This expectation aligns with the
treatment of LED prices in this Potantial Study—as shown in Appendix E.2, the analysis includes cost
matlipfers to account for the anticipated decrease in LED price over tima.

Im the residential sector, market achors also predict the price will decline for HYAC technologles. Far the
commarcial sector, séveral market achors indicabed an axpacted price drop in Solar PV and ECM motor

technology.

¥ Cuesstions 1o markel acions wesn open-encied, &0 Some maded BCors responded mone broadly bl other disiritaied anesgy
resources, beyond enegy eficency, Those espenses ane included hary for compleianass
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Table 32, MeasuresTechnologies Predicted to Decline Most in Price

Measures Mext 5¥ears Mext 10 Years Nest 5Years Next 10 Years MNext5Years Next 10 Years
L.ED!. ] L] B i
HVAL 4 F] |
——— — -

Saolar PV
Applisnces
Refrigerant
ECM Motors
.1;'|=-|:.: =

ERS

Ughting Controls 2

Soovpe: Nawigan! Mavked Sckor Surveys 208 nsZE Mulple responses scoapied Tadde pronvoes counl of menioas by mackel
pciors. Maasures wilh no more than one MaEponss have been omtied o this iable, bt are presenfed i Aopenoir O

o

= | | e | B
77
et

Bd | B | g |
—_

To follow up on tha dacling in price, Navigant also asked market aciors which measures or technologies
thiry axpect to increase the most in effickency over the nixd five and ten years, respectively. Similar to
expected decreases in price, markel actors in both the ressdential and commercial sectors predict that
LED bulbs will see a large increase in efficiency in the coming years, HVAC equipment and bullding
controls are also predicted fo experence nofable increases in afficiancy.

Table 33. Measures/Technologles Predicted to Increase In Efficlency

M Néxt 5 Next 10 Mext 5 Mext 10 Mext & Moot 10
'l'fnl_'l Years Years Years Years Years
LEDsS E ] I . ?d I ;
Insulation 3 1
Water Heaters 3 .
Furnaces | 1
HVAL i 3 2
Air Sealing F -
Bollers 2
Appliances 1 1
~ EMS/Controls. 1 3 1
Storage Technology 2

Source: Nawgan! Warksd Actor Survess 2006 o=t Mulipls maponses acoapieg. TADIE Qrovioes cowl of MerTicns by marked
acfors. Measums with no mone than png msponse have bewn cenfied from ihis fadde, Sotl are prasanted in Appendi D
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Finsally, taking Into account current awareness and expected changes to price and efficiency, Navigamt
asked market actors to sehare their predictions for which measures or technologies would increase the
meost in adioption over the next five years. Onca again, market aciors working in Xcal Energy’s Colorado
territory expect 1o see widespread adoption of LED bulbs and HVAC technology, followed by lighting
conirols, Solar PV technology, and WFD, The Altemative Lighting Scenario presented in Section 5.3.4
provides discussion on the factors currently driving LED versus CFL adeption and how the potential for
lighting enargy efficency may change il this widespread adoption occurs, despile the highes cost of LEDs
relative to CFLs.

Table 34. Measurea/Technologies Predicted to Increase Most in Adoption over the Next Five Years

LED 1
HVALC ]
nghu'i;ﬁg Contreds 4
Solar PV 4

S — 3
Wing 2
Z

i

3

WVHF
Ductiess Minl-5olits
Storage
I"-afrn;.mrn'.r !:Ea_gni;t-r;m.:tnr:- F o

Sowre merﬂmmm,'s'm':ﬁ;nc'ﬁ_ .Ihl'quu.mm: sccoping Tobin growidies coun! of mavdions by oot
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5.5 Benchmarking the Results

As part of this shudy, Mavigant benchmarked levels of electric and gas achievable potential relative to two
main sowrces. First, Xoel Energy’'s specific DSM program budgets and savings impacts reported to
stakehodders and regulators were reviewed and assassed for consistency between historical budgets and
savings and projected budgets and savings for this study. Second, a review and comparative analysis
was conducted based an other D5M potential shudies conducted n the region.

0S¢ Jo 18] abed - 3-Gzz-6102 # 194904 - 9SdOS - Wd 022l GI 1udV 120z - d3 114 ATIVOINOYLO3 13

5.5.1 Review of Xcel Energy Historical DSM Accomplishments

Table 35 provides a comparison between tha 2015 histoncal accomplishments and the 2018 forecasisd
Reference Scenario achievable potantial energy savings and incentive sxpendituras. The table provides
the: comparison i the 2015 historical accomplishments on a percentage basis. As such, the figures in
the table are relathie to the 2015 historical data, Historical accomplishment data were derived from data
provided to Mavigant from Xcel Enargy.
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Table 35. Comparing Achievable Potential Forecast Results o Historical Accomplishments

II' LR v E RN OIS

Resdential BA% 6%
Commercial 113% 202%
IndusirialiAg 0% 7%
W02%
F ity Sieteviga

Residortial 9% 123%
Commerial 9% 8%
Indusirialitg 124% 1%
Fissal W% 117%

Souros Navigan! anaiysis, 2018

Owverall, the electnic porifolio for the Reference Scenario is genarally in line with hisiorical
accomphshments. For gas, & will take more than 50 percent greater amount of incentives to achieve 12
percent greater savings relative fo historical accomplishments. Several sector-specific obsenvalions can
be made based on the comparison:

=  For residential electric, # appears that the projected energy savings in 2018 ks nearly n line with
the historic accomplishmenis al 9B percenl. Incenlives paid for thase savings can be done for B8
percent of the histonic value. This seemingly counter-infultive result might be explained based on
a number of factors. First, there are still opporunities for relatively inexpensive DSM measunes
guch as CFLs to be deployed before federal standards make those measures the baseline in
2020, Second, one messwne with a fairly lange savinge potential for residential electric is Home
Energy Reports, which can be done fairly inexpansively for a significant portion of residential
Cusiomers,

»  Faorthe commercial electric, the projecled energy savings and incentive expenditures in 2018 are
slightly lower than the historical savings. However, the incentive expenditures are slightly higher
at 113 percand. This finding might hawe to do with tha fact that it will cost relatively mora monay
b achieve the additional Savngs opportunites for commencial slectic measures. A second factor
rmight relate 1o lower electric avolded costs, which mean thal fewer measures are able bo pass
thwough the economic screen than in the past thus leading to lower achievable potential perhaps
for @ higher cost than what has been s&en in the recent pasl

= Forthe industrial electnc, the projected energy savings are 24 percent higher than what was
experienced by Xcel Energy in their industrial programs for a cost that is shgnificantly lower at 36
percent af hestonicad, This suggests that the thare is a significant amount of cost-effective electric
savings still remaining in the Xcel Energy service territory to be harvested, However, there can
often be a difference betwean what is theorefically achievable and what (s actually achieved in
praciice,

# For gas, the projecied energy savings in 2018 ane 12 percent and 18 percant below the historic
values, respectively. It appears that both the residential and commencial sectors genarally follow
this trend. Indusirial savings and incentives expenditures tend to ba in line with hisforical
accomplishments,
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5.5.2 Raview of Other DSM Potential Studies

For the purpose of comparnison, Mavigant utilized dala from various recent studies and limied comparis.on
points o other recent potential studies conducied in a similar manner (0 thal was conducted in this study.
This was done in order to obtain to the extent possible an “apples io apples” comparison. Benchmark
assessments are often instructive in that they can highlight whether the resulis of the Polential Study
mmight be considersd in the realm of whal other studies in the region revealed. Also, the benchmarking
can rapidly highlight whether the resulis of the Polential Stedy are an outlier nelative to the other studies
assessed, MNolte however that each study will have different driving assumplions — different sets of
awoided cosls, different forecasts, etc. — all suggesting that the benchmark can't be & true “apples o
apples” comparisan, As such, results should be taken as indicative rather than definitive.

Figure 55 provides a comparisen of the electric annuwal average percentage reduction from this study
{savings relative o net eeles) compared to seven other studies from the region conducted over the pasi
five years.® As can be seen, the result of this study appears to show mid funding achievable savings on
e [waver Side relative 1o the other shudies at 0.7 percent (average yearly reduction over the 11-year time
horizon). For additional context, a regional average percent savings was calculated, The regional
average of the seven studies, plus this one, indicate a 0.9 percent average annual reduction, which |5
about 20 percant higher than what was found in this study. While it is difficult fo know precisely why the
figures from this study are significantly lower than the average for the region, there a few driving factors
that might explain the differences:

v All of the other studies repont maximum achevable polential. Comparisons are made 1o the
Reference Scanario from this stwdy, which explains in part why the comparative values are
ponsisbently highar.

s All of the other studies were completed at least 2 years ago. Al that time, avoided costs wera
highar which means that more measures kely passed the economic screens in those studias
and thus the achisvable potential was higher.

s The effects of federal equipment standards were not playing as significant a role for the other
studies, given that those slandards would not have gone into effect for several years. In this
study, codes and standards were influencing the achievable results from the beginning of the 11-
year forecast horizon, which had the effect of reducing the savings.
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Reglon Average
Xeel Energy 2016
Wyoming 2013

I Washington 2013 1.7%
Litakh

Oregon 2014

Mew Mexico 2011
Miovadda 2012

idaho 2013

T T -

O0% 02% 04% 06% O08% 108 12% 14%
Soovpa: Newgant analysis 2018

Figure 56 provides a comparison of the gas annual average percentage reduction from this siudy
{savings relative to net sabes) compared o four other sbedies from outside the region conducted over the
past four years.™ Mote that i was not possible o locate results from any gas potential stedies recently
conduched in the mountain region. A can be saen, the Xoal Energy 2018 shudy (this study) also appears
fo show achievable savings on the lower side relative io the other siudies at 0.5 percent, For additional
contexi, a regional average percent savings was calculated. The regional average of the four studies,
plus this ang, indicale a 0.8 pércent average annual reduction, which is 35 percent higher than what was
found in this study.
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Figure 56, Benchmarking of Gas Achievable Potentlal Savings

Region Average

Xced Energy 2016

Arkansas 2015

Loulstana 2013

Missouri 2011

hlississippi 2013

0 (2% 04K ne% 0E% 1.0% 1.2%

SowvTe M:Enf anakesis 2018
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6. CONCLUSIONS

This study has resulted in updated, expanded, and improved information on the Xcel Energy customer
base and the potential for energy reductions that are possibe through DEM programs and initiatives.
While much DSM patential exists, thers are unique challenges that the Xcel Energy faces in its Colorado
service teitory in realizing this potential

Frior DSM Success: Xcal Enargy has effectively implamented DSM programs in the Colorado service
territory for many years, often excesding goals in terms of the amount of savings achieved al some, bl
not all segment levels within s ensrgy efficiency portfolio. As greater levels of DSM are implemented in
the service territory and market saluration increases [t will become more challenging to harvest additional
savings that are represented in the DSM potential. One exampla of this includes residential bathroom
faucet asrators, whane the study results show thal savings will begin to level cut arownd 2021 as the
market reaches saturation for thal measure,

Xeal Enengy's past experiences with DSM program implementation alse suggest that some meadgunes,
whila cost effective opportunities at face value, have markal barriers that limit customer adoption. The
achievable polential presented here reflects those leamings, with market adoption tailoned for certain
measures like central aér conditioning tune-up and advanced power strip measures that have historically
had limited customer uptake in Xcal Enengy’'s programs, The Advanced Lighting scenanio similarly reflects
the expectation that customer adoption of CFL lighting will be limited by customer technology
preferences, despite the relative cost effectiveness of CFLs over LEDs.

Codes and Standards: The challenge of continuing to capture energy efficency DSM savings within an
increasingly saturaled marked is exacerbated by lightening codes and standards. In particular the faderal
EISA lighting standards have & large iImpact on energy efficiency DEM potential. A significant proporion
of Xceld Enengy's DEM portfolic has historically consisted of residential lighting savings, which will be
substantially diminished cnce the EISA lighting standard changes. Codes and standards changes will
also impact the savings available from measures such as commarcial ice makers, Energy Star clothes
washers, and a varbely of commercial HVAC measures over the study period, with demindshed savings
awailable from these measures, as well.

Increazing Costs: Changes 1o the portfolio meagure mix that occur due 1o market saturation and codes
and afandards changes drive cosis upward, with the EISA lighfing standard driving the most significant
increases in program defivery costs over the study penod. In the fulure, whils Mavigant forecasts
increamantal achievable savings potential lo begin to decline arownd 2021, program acquisition costs
continue 1o increase through the majornity of the forecast horizon,
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Fuel Mix: Xcel Ensrgy sarves its customers combined alectricity and natural gas, electricity only, and
natural gas only. While this s not generally a unique situation, the combination of fual mives adds
complexity to the markeiplace in terms of energy efficienty program delivery whisn targeting savings for
each of these fuels separately, or in combination. These additional layers of complesity include
appropaataly caplurng program savings, cost effectivenass, and incentives without double counting
across fusl types and ensuring that incentives are distributed appropriately to single fuel customers.

Varied Regions within Xcel Emergy Franchise Area: Xcel Energy has two very different regions in ils
territory: (1) the urban and subwrban communities of Denver and Boulder where accass to enengy
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efficiency services is generally more favorable; and (2) the more rural locations located to the north of
Denver (plains) and o the mountain west where delivery of energy efficiency services can be challenging.
Due to the natwre and diversity of customers in the Xcel Energy Colorado territory, achieving markel
acceptance and program paricipation is very challenging, Qutreach, education and marketing to the
numengus residential and business segments, as well as the highly vanable markel within each of thase
segments, must be a high priority Inany DSM program effort.

Itis recommeendad thal updates to this DSM potential study be underiaken on a reguiar basis, with mone
granular analyses conducted for the important of promising markets for energy efficiency potential.
These markets include:

+ Commercial and industrial/ag buildings, which repregent nearly 60 percent of the electnic
potential, show significant promésa for improving the efficiencies of HVAC and lighting systems,
particularly i nesw buildings. Because of the large pobential Mavigant sees in new construction,
there could be opportunity for Xeel Energy o target this program for expansion, although
additional reseanch andfor program design efforts would be reguined io develop specific
recommendations.

= Rasidential buildings (singbe family in particular) represent significant savings apportunities for
electne cooling systems, gas space heating, lighting, and electronkcs end-uses. Targeling desp
savings within this segment afler the EISA implementation will be critical to meeting Xcal
Energy’s savings targeis in the future,

v Single-family buildings present unigue opponunities for caphuing energy efficiency pobential for
both fuels {particularty natural gas) and nearly all end-uses, with the most promising oppontunilies
for central cooling systems, cantral heating systems (electnic and gas), and virbually all forms of
kghting.

Furthier primary market research efforts could be geared toward a better understanding of customer
decizion making about DEM and their willingness to adopt DEM and al what price. Customaer panals that
would regulary check the pulse of customer attitudes could confribute toward making mong meaningful
mid-course comections in program designs. Because the DSM market is dynamic, multi-dimensional and
subject to continuous change, taking these and other measures is essential toward ensuring that energy
savings are maximized in the most cost-efectve manner,
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Xcel Energy DSM Potential Study

APPENDIX A. OVERVIEW OF DSMSIM™ MODEL

The following slides from the Intemal Stakeholder mesting in February 2016 (see Appendix F,1) provide
an overview of the boftom-up technology diffusion and stockfMow tracking DSMSim™ potential model that
Navigant used in this analysis.

DSM POTENTIAL MODEL
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NAV|GANT Xcel Energy DSM Potential Study

DSMSIM ARCHITECTURE

Graphical User imeripos
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INPUT TEMPLATES
oo TO KEY INPUT ASSUMPTIONS

Measure Template

* Includes all measure-related input * Includes segment and service
data territory-specific data
« 50+ measure characteristics = Retail rates & avoided costs
* Incremental participant costs, + Building sfock forecasts
consumption & demand, - Sales and load forecasts with
measure density, initial end use allocations
saturation, scaling basis, « Load shape profiles

variable admin & load shape = Discount rates, inflation rates &

line losses
+ Time-changing cost & _ _
consumption multipliers * Program & portfolio admin costs
+ Data sources, descriptions &
citations
MAVIGANT
Corstchantiad and Proprsdany e

S8 Nipdgan! Condalling, Inc.
Do nod clistribute o Copy
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TECHNICAL POTENTIAL

_Moasure Inputs

i

Techmical
Poiendial

Bcalrg banes for measumss can be buliding siiock
ralaied (homed o Sommisnoal sgains Ioolage), of
thiery can ba based oo sakaiond B 1he CuRinmEn
sagment or and use leval -

= Technical suisbdny regeaierss the rachion of

TEEETE RN NN

.
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ECONOMIC POTENTIAL

» Economic potential is the subsat of technical potential that meets some cost-test
screening threshold.

» Screening thresholds can differ by measure, sector, end use, etc.

» Cost-test calculations follow standard practice and include:
- Incremental participant cosls
- Awoided cosls
- Bill impacts
= D&M costssavings

= Costs and benefits are calculated over the measure Ife or over a user-specified
horizon

» Can choose whether avoided costs from secondary savings will be includad

- E.g., for an insulation program for electric-only customers (cooling savings), could Xoel
Energy claim avoided gas cosis (healing savings)?

FAVIGART
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COMPETITION GROUPS

« Measures compaling for the same end use savings are lumped into competition
groups o prevant double-counting of savings potential (e.g., high efficiency water
heaters and heat pump water heatars).

« Competing technologies share the same baseline assumptions and baseline
measure densities.

* Competition can only occur within a given customer segment, replacement type,
and service territory (service lerritories are differentiated by fuel-type and climate
Fone).

= For technical and economic potential, only the measure with the greatest polential
within the competition group is included in the reporied totals.

- For sconomic potential, no consideration for the most sconomic compeling measure is
made other than the requirement that i pass the cost-test screening threshold,

MAVIGANT
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ACHIEVABLE POTENTIAL

Achievable potential is calculated by modeling market
mechanisms, participant interaction, measure attractiveness
and stock turnover dynamics

Stock Tracking

ROB Siock Tracking
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INCENTIVE METHODS

= it vy ChlCubied [0 Bed @ apaciSed perciniage of the Mcramental costs
* Expsiable in redative irme

Targeted Payba = lrcentives caloulated to produce & speciied paybeck paniod for the
':I.'n-;',::-;: * Emuiinbis in pbsslfe larms and PROMOIES COMpIErErSVEness

Targeted Parficipant Cost

* Incenirves
[level. SkWh = Equitabl in absciubs Worms

calcutated o produce o spached leveloed ooat for B padicpant

* Incanitveg Celcuted a8 the mendmum of tha maasure's inalized cost o the
Bpecified max ncesires Thisshold

= Pt B MIRmENG BEleion SOk Bhd hick IS Bybitus] of Maimisng
ifeSime savings {Le . persiience)

Max Litdity Incentive

All giralegies can be differentisled by cuslomsr sagment or end usa, and all siraleges apply & Minmum
incanlive B8 & pencentage of incremental costs

MAYIGAMNT
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MARKE T sHARE

= Among competing efficient maasures aPETm prmsParam
« Rehes on a logit formulation far simulating discraie CoMarketShire = mr————
choice of compating EE measures L 47 CTm menA T
- PET ratlo ks the main driver for pamicipant’'s
selection among EE messures. =  CGMarkarShane = compelilon grouy marks! sham
- Logit market share is used lo debermnine & weighlsd = P = participant cost et i
simple payback far antine competibion group s PRNEPIRM B ganainay 10 difeence in PCT
« Amang EE and bazeling measures = M E COmPalng Mekling

- Relas on payback scceplance curves empirically
basad on Navigant-iad parScipan] sUrveys,

= Competiion groups irealed as single EE maasune
o determing iodal EE market sham, which is then
re-disiributed 1o competing measwnes based on logit
market share i

- Payback sdders (posilive or negative) can ba i
apped for calibration lo cbaarved aoceplance 3
layels,
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NESTED COMPETITION FOR MARKET SHARE

. Mestod Competition Among Lighting Maaswres
= Competition group measures

compete for nested subsets of Effective lechnical
the suitable end use puitabdity:
cpportunities.

i Incand = 1005%
* The size of each subset is a

function of @each measura's
“effective technical suitability”,
which is the minimum of
awareness or technical

LEDy = X%

CFL = %%

il CFL, LED
suitability. 1 Irefnd
» The calculated market share for
each subset is multiplied by the

incremental anea of the subsat

to determine a weaighted Area represents the fraction of end use
opportunities (e.g., sockeis) that are suflable for
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s K-AND-FLOW DIAGRAM
MEW AND RETROFIT MEASLIRES

+ Mew Construction o {Gierem Rale
- Upper bound on EE opportunifies
limited by growth in building stock.

- Awareness (s-shaped bass diffusion)
limits marked adoplicn whan low,

* Retrofit
= Upper bound on EE opportunities
limited by awareness (s-shaped bass
diffusicn),
- Assume initial swarensss is low o
pravent retrofit of antire stock.

MAVIGANT
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STOCK-AND-FLOW DIAGRAM

ROB MEASURES

CORRECTED Attachmant SMW-2
Proceading Mo. 17A-XXXAEG
Hearing Exhibit 102

Page 117 of 168

* Upper bound on EE
opportunities limited by
measure turnover.

= Measure lumover dictated by ——
measure lifetima exponentially e

distribuled,

diffugion) limits market share
when low.

« Awareness (s-shaped bass
m[
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ACHIEVABLE POTENTIAL CALIBRATION

+ Atypical calibration process includes calibrating the first several simulation years to
historic levels or industry averages of savings potential and acquisition costs.

= Asecondary calibration shapes the calculated budpget over time to reflect regulatory
environments or spending targets.

= Lastly, sensitivities provide insight into savings potential at different budget levels.

* Initial savings potential * Incentives (four approaches)
» Initial total spending  Bass diffusion parameters

» Total spending over time » Marketing factors

» Initial acquisition costs « Word-of-mouth factors

* By sector, end use, and tofal + |nitial awareness

= Cost-test screening threshaold
« Payback adders

FANIGARNT
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APPENDIX B. RESIDENTIAL SURVEY RESULTS

This appendix includas the final surdey instrument used for the residantial onling sunsey, as well as tha

fnal residential survey resulls,

B.1 Survey Instrument

Xcel Energy Residential On-Line Survey

SURVEY OBJECTIVES:

1. Delermine home fype, size, age, oCcupancy, usage patierns, and demographics
2. Characterize the residental market in Xcel Enengy's Colorado senvice temitory

— PROGRAMMED —
March 2, 3016

3. Determine major equipment efciency levels

Table B-1: Xcel Residential Baseline On-Line Survey Topica
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Topics

Research Questions

Features of the home

Square feel of home
% Heated square feet

Age of home

% Air conditioned square feed

| Space Heating

Type of heating system

Age of heating system
Thermostat type

Heating system in homa

Efficiency of heating system

Air condifioning

Type of cooling system

Age of cooling system
Thermostat type

Cooling system in home

Efficiency of cocling system

VWater heating

Energy source

Age of system

Major appliancas

O O & & & & B ® & ® & & & & & & F ¥

Type of water heating system
Efficiency of water heating system

Howe maany in home = Ru.tﬁn:riturs. Freezers,
Cooking equipment, Dishwashers, Clothes
washers and Clothes dryars.

» __Energy star rated or High efficiency

0S¢ Jo 10z 9bed - 3-GZz-6102 # 194904 - 9SdOS - Wd 022l G1 1udY 1Z0Z - d3 114 ATIVOINOY 10313

Miscellaneous Electronics

Demographics
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Type
=  Income evel

&« How many in home — Talevisions, Set-top boxes,
Game consoles, Desktop PC's, Laplops,
advanced power strips elc.

* How many Energy Star or High Efficency
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= - - i By =
— —

We at Xcel Energy s asking for your halp to understand Colorado-specific residential anergy use and
customer decision-making for energy efficency. Your responses will help us impreve energy efficiency
programs that asaist residential customers in saving energy and money, and ultimately, benedit the
environment. This sunvey will take about 15 minutes.

All regpongses are sirictly confidential and will be used for researnch purposes only; they will nol be
associated in any way with you or your home.

First, we would like to ask you a few quesbons about your home at <ADDRESS> [ADDRESS SHOULD
BE PREMISE ADDRESS LISTED IN THE SAMPLE]

1. Does your household pay for natural gas or electric service provided by Xoel Energy T Sehect one
responge)
01. Matural gas senvice OMLY
02. Electric service OhLY
03 Matural gas AND alectnic senice

04, Do not pay for electric or natural gas service, included i rent or use ofher enengy
BOWCEs

859, Dont know
IF 04 OR 98 TERMINATE - GO TO THAMNEK ¥YOU AND TERMINATE.

2. Which of the following best descrbes your home? (Select one response)
01. Single tamily (detached or attached)
0. Multti-family (low- or high-rige apartment building)
0. Manufacturad, modular oe mobile homa
945, Dot know

IF 01-03 QUALIFY. IF 89 GO TO THANK YOU AND TERMINATE.

3. [Is this home your main residence, a weekend residence, of seasonalivacation residence? (Select
one responsa)
01. Main Residence

02, ‘Weskend Residence
3. Seasonalvacation Residenca

8. Other (please specafy)
89, Don'l know

0S¢ J0 20z 9bed - 3-Gzz-6102 # 194904 - 9SdOS - Wd 022l G1 1udY 120z - d3 114 ATIVOINOY L0313

IF 01, QUALIFY. 02 TO 93 GO TO THANK ¥OU AND TERMINATE.

4. Approsirmatiely how lange i yow' home in square feet? Please do not include garages or unfimished
bagement space. (Select one responsa)
01, Less than 1,000 squane feel
02, 1,000 to less than 1,500 square feat
03, 1.500 1o less than 2 000 squane feat
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L2015 Mavigant Consulting. Ine.
Do ol digtribule of cogy

Grevatt Surrebuttal Testimony Exhibit JG-5 Page 202 of 250



NAVIGANT

04,

CORRECTED Attachment SMW-2
Proceading Mo, 17A-XXMXEG
Hearing Exhibit 102

2,000 to less than 2,500 square feet

05, 2,500 squeare el oF moré
98, Don't know

5. Approcimately what percent of your home's square footage is heated? [Select one response)

1.
Q2.
03,
04,

5.
oe.

Less than 25%

25% to lass than 50%
50% to less than T5%
T8% o less than 100%

100%
D't know

Page 121 of 168

6. Approximately what percend of vour home's square footage is ar conditioned? (Select one
response)

Ap

o1,
02.
03.
04,

05,
.

Less than 25%

25% 10 less than 50%
5% 1o less than 75%
75% 1o leas tham 1005

100%:
Dont know

proximately, when was your home constructed?

Before 1860

1860-1565

1670-1575

1860-1588

1660-1888

2000-2005

S006-2010

2011 or later

Profer not 1o answer

2| 8| 2|3 8|3 8|82

Don't know

8. What type of windows are currently installed in your home? (Select one responge)

o1,
2.
03
O,

05,
a8,

Single pane (one pane of glass)
Single panea with stomm windows
Doubde pane (two panes of glass)
Triphe pane (three panes of glass)
Orthear

Don kmow

9. Hawve insulation kevels in your home bean upgraded since the home was. bullt?

01,
2,

Yies
Mo

99, Don’t know

Caonfidaniia! and Propvsslany
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Mext, we would like lo ask some questions aboul how you heat your home:

10. What is the main heating system used to heat your home? (The ane wsed most often) (Select one
respons:)

01 | Forced air fumace

02 | Electric basaboard haat

03 | Individual moom haaters

04 | Heat pump

05 | Boiler/ sleam or hol water sysiem
06 | Ebectric thermal st

07 | Wood or pellet stove, fireplace, or fumace

08 | Solar

TT | Other (please specify)
B8 | Prefer not o answer
99 | Don't know

—_
-4

. Would you characterize this heating equipment as standard efficiency or high efficiency?
Standard efficiency
High efficiancy
Prefer not (o angwer
Don't know

] FA ] b

12. Do you know the actual efficlency rating of the healing equipment?
1 Yes

02 Mo [GO TO O14)

B8 | Prefer not to answer [GO TO Q14]

88 | Don't know [GO TO Q14)

IF @12 =¥ES GO TO Q13, ELSE GO TO 014
13. Please record the efficiency rating of the heating equipment, including the rating unit;
a. Rating [MUMERIC]
b. Rating Unit: [DROP DOWWN]
1. AFUE
2. COP
3. Cther unit (pleass specify)

14, How old is your main heating systam (in years)? (If you aren't sure pleass sstimale.)
[MUMERICAL OPEN END (RANGE 0-100)] Age in Years ____ (Enber O if less than six monthe,
enter 1 if six months fo one year)

29. Don't know

Cendicential and Prognefary Page 4
E201E Navigan| Consulting, Inc.
Doy ppf i ribate oF SoOpyY
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NAVIGANT

15. Is your heating system controlled by a thermostat?
01 Yes

[iF] Mo [GD TO Q17]

BE Prafer not to answer [GO TO Q17]

88 | Don't know [GO TO Q17]

16. VWhat type of thermosial is used to confrol the heating system? (Select one response)
i Standarnd thermostat

Programmable thermostat
Smart’Wi-Fi thesmostat
Other (please specify)
Frefer not o answer
Don't know

S|&8|d|8|R

The next qguestions are about cooling your home,

17, Do you eool your home in the summer time using a cooling system?
01. Yes

02. No [G0 TO Q26]
89, Don't know (GO TO Q26]

IF HO OR DON'T KNOW, SKIP TO WATER HEATING SECTION - Q26

18. Does the cooling system for your home sense more than one residencaT
01. Yes
02, No
88, Don know

18. What is the main cooling system used o codd your homa? (Select one response)
01 | Central air conditioning (with cooling ducts to different rooms) |
02 | Window-, room-, or wall-mounted air conditioners |
03 | Heat pumip i
| D4 | Ceiling fans |
05 | Porable fans

06 | Evaporative (swamp) cooler

FF)

BB

Ba

0S¢ J0 60T 9bed - 3-Gzz-6102 # 194904 - 9SdOS - Wd 022l G1 1udY 1Z0Z - d3 114 ATIVOINOY L0313

Hher (please apecify)
Prafar nol 1o anawer
Dan't krigw j

20, Would you characterize this cooling equipment as standard efficiency or high efficiency?

i1 Siandard effickency

02 | High eMiciency

a8 Prefer not to answer

g8 | Don't know
Confchestiad and Progrsfary Fage §
E301E Navigan Corsulting, Inc.
Do moft disiribute or copy
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21. Do you know the actual efficiency rating of the cocling equipment?
i) Yes

[177] Mo [G0 TO Q23] B

a8 Erefer not 1o answer [GO TO Q23]

o948 Don't know [GO TO Q23]

IF Q21 = YES GO TO Q22, ELSE GO TO Q23
22. Please record the efficiency rating of the cooling eguipment, incleding the rating unit:
@, Rating [WUMERIC]
b. Rating Unit: [DROP DOWH]
1. 5EER
2. HPSF
3. Other unit (please specify)

23. How old is your main cooling system (in years)? (f you afen't sure please estimate.)
HUMERICAL OPEN END [RANGE 0-98] Age in Years ___ (Enbter 0 if less than six months,
enter 1 if aix months 1o one year)
g5, DON'T KNOW

24, Is your cooling system conirolled by a thermostat?
01 Wies
(17 Mo [GD TO (28]
BE | Prefer not lo answer [GO 10 G26)
g9 | Don't know [GO TO Q26]

25, What type of tharmostal is used to control the cooling system? (Select one response)
o1 Standard thermostal

02 F-‘mgmr'rmaﬂﬂa thermostat

03 SmartWWi-Fi thermostal

7 Cihar (please specify)

B8 Prefer not to angwer

89 Don't know

The next quastions ane about your home's water haating system.

26. Does the water heating system for your home senve more than one residenca?
01, Yes
02, No
8, Don't know

Confdanfial ang Fropvislan Fage &
C2016 Mavigant Consuling, nc.
Do ol disdribaids oF copy
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27, What type of fued is used to heat your water? (Select one response)

01. Bleciricity
{2, Matural gas
0%, Propane
4. Solar
BB. Other (please speciy)
89, Dan't know
28. What type of water heater do you use in your home? (Sekect ane responss)
01 | Slorage tank (the most common type of water heater)
02 | Instant or tankbess water heater(s)
03 | Heal pump waler heaber
77 | Urther
B8 | Prefer not to answer
85 | Dont know
20, Would you characierize this waler heating equipment as standard efficiency or high efficiency?
o1 Standard efficiency
02 High efficiency
BE | Prefer nod to answer
%9 | Don't know

20. Do you know the actual efficiency rating of the waler heating equipment?
o s

02 Mo [GO TO Q32]

88 Frefer not 1o answer [GO TO 032)

) Don't know [GO TO O32]

IF O30 = ¥ES GO TO Q31, ELSE GO TD Q32
31. Please record the efficiency rating of the water heating eguipment, including the rating unit
@ Rating__ [NUMERIC]
b. Rating Unit: [DROP DOWN]
1. BF
& ET

3, Odher undl (please specify)

0G¢ Jo L0z 9bed - 3-GZz-6102 # 194904 - 9SdOS - Wd 022l GI 1udV 120z - d3 114 ATIVOINOY L0313

2. How old is your waler hiater system (n years)? (If you aren't sure please estimate. )
NUMERICAL OPEMN END [RANGE 0-9B] Age in Years _ (Enber O f less than iy months,
entar 1 if six months to one year)

99, DON'T KNOAW

Confidential and Proprstary Fage 7
S8 Navdgant Congoling, e
Do mod distribuss o copy
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This section asks guestions aboul major apphances used in your home.

33. For gach of the Tollowing appliances, please tell us:

8. How manmy are in use in your household

b. How mamy are Energy Star Rated or High Efficiency

£  Average age of the appliance(s)

c. Average
age of
a. Numberof | b. Number of 'E’::“::;{f'
appliances | Energy Star or fm:'"ﬁ i
Major Appliances used In your | high efficiency st aly
home (enter & fenfer@ if | 2
Fanon ) anter 1 if six
muanths fo
G )
01 | Refrigerator
02 | Freezer — standalons
03 | Eleatric Range-ooktop — Coll or Flat =
8 § et Frockion
05 | Natural Gas Range/Cookiop
06 | Conventional or Convection Oven
07 | Combination Oven
0B | Microwave =l
08 | Dishwasher
10 | Chothees Washer
11 | Chothes Dryer
88 | Prefer not to angwer
99 | Don't know = =
34, For each of the following electronics, please tell us:
d.  How many @re in wee in yowr hogsahold,
& How many are Energy Star Rated or High Efficency.
f.  Average age of slectronicis)
Confideatial and Propristany Fage &
2018 Nawigant Consating, Inc.
D mil et OF COpY
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Miscellaneous Electronics

a., Number of
electronics
used in your
home (enter §
if mone)

b. Numbar of
Energy Star or
high efficiency

{enter 0 if
none)

€. Average
Age of
electronicis)
{in years)
fevter O if
less than six
muonths,
erfer 1 if six
manths fo
ot pear)

Televisions — Standard

Televigions — Plasma

Televisions — LCD

Televisions —~ LEDILCD less than 3

| E_!HI"

Cable set top boxes

CWD Player or DVR

Video Game Systerms (X, Wi, elc )

Deskiop PC (personal compuber) o
Server

Laplops or nodebooks

Compuber monitors

Sound bars

Advanced power strips

Prefer not to answer

Don't know

Lastly, we jus! have a few final questions about your household

45, Do you own o nend your home? (Salect ane response)

01, Crwn
02, Rent

T7. Ofher arrangements (please spacify)

BB, Prefer nol to answer
48, Don't know

0S¢ J0 60Z 9bed - 3-Gzz-6102 # 194904 - 9SdOS - Wd 022l GI 1udY 120z - d3 114 ATIVOINOY L0313

36. Counling yourself, how many people live in your home for most of the year? (Selact one responsa)

1. {1} Person

0. (2} People

03 (3) People

04, (4) People

05. (5) People

06. [6) People

07. (7) People

(5. (B) or more peophe
B8, Prefer nof fo answer

89. Don't know
Conficentis! and Proprefary Fage §
S001E Mavigan Consulting, Ing,
Do ot distriblbe of cogry
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NAVIGANT

37, Which category best describes your total household income in 2015 before taxes? (Select one
rE!.FrDﬂE'B:I

01. Less than $15.000
02, $15.000 to less than 520,000
03, 520,000 to less than $30.000
04. 530,000 to less than 40,000
05, 340,000 to less than 350,000
06. 50,000 to less than 575,000
07, §75.000 to less than 5100000
08. $100.000 to less than $150,000
09. 5150000 or mone
BA. Prefer not to answer

89. Dot know

Thank you for taking the time to complete the survey. Xcal Energy i planning to visit a few customer
homes o gather mong information on engrgy efficiency equipment. The visil would ba complimentary and
might provide you with information on how to increase the efficency af vour home, Would you be
interesied in & phone call o discuss participating ¥

01 Ve

o2 Mo

BB Prefer nol to answer

aa Dan't know

IF above answar is 01 (YES),
Please provide the best conlact number o reach you.
(ACCEPT PHOMNE HUMBER)

That's all the questions that we have. Thank you very much for taking the time 1o participate in this study.

B.2Z Detailed Survey Results

See attachment, “Xeel Energy_2016 DEM Patential Study Complate Crosstabs_11-01-18.xlsx,” for the
final residential survey resulis, which incorporate the results from both the online and onsile surveys,

Confiderdial and Proprafany Fage 10
D016 Nanagant Cormulting, Inc.
Do not distrbute or copy
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NAVIGANT Xcel Energy DEM Potential Study

APPENDIX C. COMMERCIAL AND INDUSTRIAL SURVEY RESULTS

This appendiz includes the fingl survey Instrument used for the C&l phone sunvey, as well as the final C&|
survey resulis.

C.1 Survey Instrument

Xcel Energy Commercial, Industrial and Agricultural Telephone Survey
NAL —

February 12, 2016

SURVEY Oibgectives:
. Determine facility type, size, age, cccupancy, usage patterns, and firmographics

2. Characterize the commercial, industrial and agricultural markets in Xeel Energy's Colorado
SRMVICE Brea

3, Determine major eguipment saiurations

e L T .-\.E-\.. =

Hello, my name is <INTERVIEWER MAME>, and F'm calling on behalf of Xcel Energy.

May | spesk with the pereon most knowledgeabls about the cooling, heating, and lighting equipment at
your business’s faciity at <SERVICE ADDRESS= in <SERVICE CITY=>?

1 Yes
2 Mo [attempt to comvert]

INTRO1

I'm with Tetra Tech, an independent research firm. We have been hired by Xcel Energy o talk with some
of their customers about your thoughts regarding energy use to help enhance and improve Xcel Energy’s
commercial, industrial and agriculiural energy efficiency programs.

0S¢ Jo L1g 9bed - 3-Gzz-6102 # 194904 - 9SdOS - Wd 022l GI 1udV 120z - d3 114 ATIVOINOY 10313

I'm niot selling anything; N'd just ke to ask your opinions 1o help Xoel Energy develop new programs. and
improwve existing programs for customers. We would like to understand how customers operate facililies
like this cne, and whal types of energy-using equipment you have, ANl responses ane strictly confidential
and will be used for research purposes only. Information you provide will not be directly associated with
your organization. Your input to the study is very importand.

Before we star, | would ke to inform you that for quality control purposes, this call will be reconded and
mionitored.

(Whao is doing this study: soe Energy—they have hifed our firm o investigate how customers operate
facilities like this one, and whal types of energy-using equipment you have.)

Cordfoenia’ and Proprisiay Fada 1
EQ01E Mavigan] Congidling, Inc,
Doy il i iributs oF COEY
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{(Wihy are you conducting this study; This study i critical o help Xcel Energy betber understand
customers’ need for and nterest in anergy afficiency programs and services and help improve on existing
offerings.)

{Timing: This survey should take about 20 minutes of your time, [Intersewer: If now is not & good time:
sat up call back appoiniment or offer to let them call us back at 1-B00-454-5070])

(Sales concemn: | am not salling anything; all responses are strictly confidential and will be usad for
resaarch purposeas anly. Information you provide will not be directly associated with your arganization. I
you would B to talk with someons from Xcel Enargy about this study, feel free fo call <LOUISE WODOD
at 303-204-2502=.)

INTROZ  Are you the person most knowledgeable about the cooling, heating, and lighting eguiprment
at this facility?

01 | Yes (SKIP TO Q1)
02 | No (ASK INTRO3)

INTROZ  Who else at your finm would be more knowledgeabls aboul your cooling, heating, and lighting
equipment af this location? May | please speak with thal person?

01 | Yes (SPECIFY NAME AND RESTART SURVEY AT INTRO1 Wi|
THIS NEW RESPONDENT)

02 | Mo (THANK AND TERMIMATE])
03 | Dont know (THANK AND TERMINATE)

1. Does your business pay Xcel Energy for natural gas service, electric service, or bath natural gas
and eleciric sernvica?
o1 Matural gas sendes ORLY
02 | Eleciric service ORLY
03 | Natural gas AND electric service

0G¢ Jo Zlg 9bed - 3-GZz-6102 # 194904 - 9SdOS - Wd 022l G1 1udV 1Z0Z - d3 114 ATIVOINOY L0313

0 Heither, included in reni or use ather E‘ltrgj' SOUrCes Thank and lerminate
88 | Refused Thank and ferminaie
8 | Don't know Thank and tarminae

2. What is your job title?

M | Facilities Manpger

02_| Building Manager

03 | Energy ! Sustainability Manager

04 | Other facilibes management/maintenance position
05 Chaef Financial Officer

06 | Other financial/administrative position

Confuential and Proprdsy Page 2
SH1E Navigan] Corsulting, Inc.
Do rf disinibaste or Copy

Grevatt Surrebuttal Testimony Exhibit JG-5 Page 212 of 250



CORRECTED Attachment SMW-2
Proceeding No. 17A-XXXXEG
Hearing Exhibit 102

Fage 131 of 168

NAVIGANT

07 | ProprietorfChwnar
D8 | PresidentCEC
77 | Other (record verbatim)
BE | Refused
89 | Don't know

I'd like to skart by asking you a few questions about the general characteristics of your erganization's
facility at =S5ERVICE ADDRESS= in <5ERVICE CITY=.

3. Would you descnbe your businass activity as mainly commercial, mainly industrial ar mainky
ral at <SERVICE ADDRESS=7
(i3] Mainly commercial

2 Mainly indusirial

03 Mainly agriculbwral

L] Refused

a4 Don't know

ASK IF Q3 =1; ELSE SKIF TO Q8

4. What type of commercial business activity is conducted at <SERVICE ADDRESS>7 [READ LIST]
SINGLE RESPONSE ALLOWED]

01 | Office

02 | Retail (non-food)

03 | Collegefuniversity

04 Sehool

05 Emcary store

07 | Restaurant

0B | Health caremhospital

L] Hotel or motal

10__| Warshouse (Refrigerated or Non-refrigerated)

14 Multi-Family Residential/Apartment Facility Thank and Terminate
77 | Other (record verbatim)
BB Refused

0S¢ Jo €1g 9bed - 3-Gzz-6102 # 194904 - 9SdOS - Wd 022l G1 1udy 1Z0Z - d3 114 ATIVOINOY 10313

e Doa’t know

5. Is this a home-based business operated out of your residenca’?
(i]] Yes (IF YES GO TO THANK YOU & TERMIMNATE)
[i73 Ho

29 Don't Khidw

IF Q5 =2 CONTINUE; ELSE SKIP TO THANK AND TERMINATE

ASK IF Q3 = 2; ELSE SKIP TO Q8

Corficlevatial and Progristany Fage 3
C201E Navigan| Corsulting, Inc.
Do nod disiribate or copy
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6. What type of industrial buginess activity is conducied at <SERVICE ADDRESS>? [READ LIST]

SINGLE RESPONESE ALLOWED]

Chamical, Petroleum and Coal Products

Computer and Electronics

Electrical Equipmant

Appliance and Components

Food, Beverage and Tobacco Products

Furniture, Leather and Allied Products

[H] ]
2
03
4
5 Fabricated Metal Products
06
o7
0a

Machinery

059 FPlastics and Rubber Products

10 Primary Matal and Nonmetallic Mineral Products

11| Printing and Related Suppon Activities

12 Textilas and Apparal

13 fmnupm‘t.uﬂnn Equpmmt

14 Wood Products and Papar

15 Aprospace

16 Blosciante

17 Data Centers

16 Creative Indusiries

7 Crtieer (rescond warbatim)

a8 Refused

oo Dont kndw

ASK IF Q3 = 3] ELSE SKIP TQ Q8

7. WWhat type of agricultural business are you in? [READ LIST AND ACCEPT MULTIPLE

RESPONSES]
a1 Grains (Proso Millet, Com, Wheat)
02 Vegetables (Folatoes, Beans, Cabbage)
03 Fruits [Peaches, Apples, Cantaloupe)
04 Marijuana
05 | Catlle or shesp
06 | Dairy
07 E‘EHJ.F]'
[ 08| Sunflowars
7 Cither (record verbatim))
88 Rafused
a8 Drom't koniow

B. Approximately how many full-time employees does your business have at this locaton?

Murmeric open &nd

Confidaniial and Propoadany
£2010 Mavgant Consuling, lhe.
Do nal distrituite o cogy
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NAVIGANT

8. Approximatedy how many part-time or seasonal employees does your business have at this location?

Mumeric open end

10, |s your business's facility at this lecation... [READ]

CORRECTED Attachment SMW-2
Proceading Mo, 1TA-XNEG
Hearing Exhib#t 102

Page 133 of 168

o A single, unattached building

02 | Two o five unattached buildings

03 Six or more unatiached bulldings

04 Part of a mall

05 Part of a non-mall shared qui'_tl_.l

& Part of & high-rise office building

o7 Partaf a I:'.E-mpIJB. of facilities

i CHhaer (recond verbatir)

&4 Refused

95 Dion't know

11. Approximataly, when was this building constructed? Pleasa provide your best estimation, [READ IF

MECESSARY]
01 Before 1960
02 1580-1065

03 1970-1879

04 1580-1085

05 1880-1699

G 2000-2005

07 2006-2010

L] 2011 or later

BE Refusad

&s Don't know

12. What is the approximate ficor area, in square feel, that is cocupied by your businass at this location?

[READ IF NECESSARY]

Less than 1,000 square fest

1,000 fo less than 2,000 squars fest

2,000 fo less than 3,000 square feet

3 000 to less than 5,000 sguare feat

5,000 to kess than 10,000 square feet

0G¢ Jo GLg 9bed - 3-GZz-6102 # 194900 - 9SdOS - Wd 022l GI 1udY 120z - d3 114 ATIVOINOY L0313

10,080 to less than 15,000 square fesi

15,000 o less than 25,000 square fest

25,000 to less than 50,000 square fest

50,000 bo bess than 100,000 square et

100, D) square feet or more

Refused

] b A E B e b 1 B

Don't Know

Mext, | have a few guestions about the hours of operation for your facility, We are interesiad in the howrs

the facility is operating, not necessarly business hours,

Grevatt Surrebuttal Testimony Exhibit JG-5
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13. What is the average number of hours of operation Monday through Friday7? (Enter 2400 for 24-hour

operation, enter 0 for never operating)

CORRECTED Attachment SMWN-2
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o1 Enter hours and minules, &.g9., 0930 fof 9.5 hburs

BB Refusad )

oo Daon't know

14, Does your Eacility operate on a different schedule on Satwday and Sunday than it does Monday

thiu Friday?

o1 Yas

02 Mo

03 Mot open at all on Saturday and Sunday

8 Refused

o9 D't kmsonie

ASK IF Q14 = 1, ELSE SKIP TO Q16

15, ¥WWhat is the average number of hours of cperaticn on Saturday through Sunday? (Enter 2400 for

24-hour operation. enter 0 for never on)

01 Enter hours and minutes, e.g., 1600 for 16.0 hours
Ba Refused
a8 Don't know

18. Have the lotal number of hours of operations changed for your facility during the past 12 months?

01 Yas

[iF] Mo

BB Refused
T Den't know

IF 016 = 1 ASK Q17, ELSE SKIF TO 018

17. Please descrbe the reason for the changes in operating hours. (RECORD VERBATIM)

T S
= - "
Ty B = T T2

16, Does this facility have a centralized buliding control system, also known as an energy management

0G¢ Jo 91 9bed - 3-Gzz-6102 # 194904 - 9SdOS - Wd 022l Gl 1udV 1Z0Z - d3 114 ATIVOINOY L0313

system of a building autornalson system that discovers repons, andlor cormects undesired control
iszues? [If needed: A central energy management system is a computer-based control system that
controls and monitors electrical equipment such as HVAC andior Bghting.]

01 iag

02 No

] Refused
] Dan't know

BESK IF 018 = 1; ELSE SEIP TO MEXT SECTION [Q22]

Contigential B Frognefan

E20E Naviganl Consulting, Inc.
Dy npt issiribute of Copy
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18, What equipment at this faclity is confrolled by the “enargy managemaeant sysiem”™? Dees it contrad...

[READ LIST AND ACCEPT MULTIPLE RESPOMNSES]

g Lighting

02 HVAC aquipment

03 Lighting & HWVAC equipament

04 Eihur (redand varbdatim)

BE Refusad

oL Con't know

20. When was this "energy managemeant system” installed?

01 Less than 5 years ago

02| 5 to less than 10 years ago

03 10 years ago or mone

8 Et‘ﬁ.r.suﬂ

it Dom't know

Mever

21, When was the "energy management system” last refro commissioned?

Within last year

2 years o less than 5 years

o
02
03 1 year o less than 2 years
03
04

S years ago or mora

8d Refused

B2 Dot krow

The next saction of the sursey is focusad primasly on how electricity is consumed at your business’s

facility located at <SERVICE ADDRESS=> in <S8ERVICE CITY>,

== onmwiptn=- —

| would now ke to agk you a few questions about your outdoor kghting equipment,

22, Does this facility have outdoor lighting that the business is responsible for? [if needed: those areag
that are exposed to the open air such as parking lots, garages, porches, walk ways, playing fields,

etc]

Yes

Ma (0 TO Q25)

Refused (GO TO 026)

(8|82

Dot know (GO TO O26)

Confidentia! snd Proposiany
2016 Navigant Cansoling, Inc.
D ol distribwde or copy
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23. I'm going to read a list of the mast common types of cutdoor ighting. For each type, | would like you

to estimate the approximate percentage of the total cutdoor Eghting provided by that type of lighting
at your facility. If you are not sure, give us your best guess. [READ LIST ONCE, THEN RE-READ
LIST AMD RECORD RESPOMSES) What parcent of your outdoor lighting is...? [READ LIST AND
RECORD PERCENTAGES — SHOULD ADD TO 100%]

o1 Fluorescent tubes

o2 Compact Fluorescant Lamps (CFLS)

03 HID lamps (e.g. metal halide, mercury vapor, of high pressure
sodium)

i Incandegcent

[iT] LED Eghts

10 Mone

7T _Other (record verbatim)

88 Refused

59 Dan't know

ASK IF Q23_03 >0, ELSE 5KIF TO Q25

24, What type of HID lamps do you have installed in youwr facdlity? [READ LIST AND ACCEPT

MULTIFLE RESPONSES]

o Medal Halide

02 Mercury Vapor

03 High Pressure Sodium
77 E‘H‘HI' (record werbatim)
Ba Refused

24 Don't know

25. Mow turning to the systems that controd the lighting, which of these controd systems do you have at

this facility to control your ouldoor lighting? [READ LIST AND ACCEPT MULTIPLE RESPONSES]

01 Manual switches
02 MHHHE}; BENSOIE
03 Autormnated central controds swch a8 an Energy Management System
04 Aufornated cantral controls sweh as daylight sensors
05 Autornated central controls such as time clocks
06 Mo control systems
(i) Cther {record werbatim)
BE Refused
BH Don't know
Confidential and Propyistany Fage &
2016 MNaigant Consuling, Inc.
Do moi| dissriferie OF Cofry
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IF 33 =1 THEN ASK GQ26&; ELSE SKIP TO NEXT SECTION

26, Mow I'd Bke to ask you some questions aboul the cooling equipment. Approximataly what

Pﬁ‘tﬂi‘lhgt of the Space ootipesd by yeur Dliginess % aif-conddionad ﬂl'.l'll‘lg the summer monthe?
[READ IF NECESSARY]

o 100 percent

1] 75 to B8 percent

03 50 to T4 parcent

04 25 1o 49 percent

05 O 1o 24 percgt

06 Mone [SKIP TO NEXT SECTION]
a9 Don't Know

27 What ig the primary type of eguipment used to cool this facility™ Do you use <READ LIST=7 [READ,

SELECT OMNE]
Type of system YesNo
i 1] mebsﬂnhﬁaﬁumtmphutvdmmalarg&mmﬁimuﬁngqum Iz used to cool
wiater that is then distributed to multiple locations
i ﬁad:aga:l central air conditioners, wherne the compressor, condengar, and
supply air fan are contained in the same howsing and lecated on the roof or on
the ground cutside of your building
03 Split-sysiam air conditionars made up of bwvo components, where the
comprissor and condenses ane locabed outside and the supply air fan is inside
the building shell} -
04 Individual window or wall units, wheare all components located in sarme housing
5 | District Chilled water piped in from cutside the bullding
| 06 Mini-split hetat pumps
a7 Ceiling fans
i Other (record verbatim)
Ba Rafused
2] Don't know
IF @27 =1 OR 6 THEN ASK Q28; ELSE SKIP TO G249,
Conbdanhal and Propisdany Fage @
©2016 Maagant Canguling, b,
D ol distriute of copy
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NAVIGANT

28. What percentage of your facility's cooling is provided by packaged or split chillers, central chilled
chillers, or district chillad chillers versus athar types of cooling? (MUST ADD UP TO 100

PERCENT.)
Packaged or spiil systems [RECORD PERCENTAGE)

=
=

Central Chilled Water Plant (RECORD PERCENTAGE)

District Chilled Water Piped (RECORD PERCENTAGE)

EHH-H‘ codling (RECORD PERCENTAGE)
Rafused
Dan't knaw

S|BE B R

28. Can you provide the approximate SEER/EER rating of the cocling eguipment? [RECORD IF YES)
m Yes (RECORD and GO TO Q31)
a2 Mo (GO TO Q30)

Ba Eﬂhﬁ&ﬁ (G0 TO Q30
a4 Don't know (GO TO 0Q30)

30. Would you characterize the cooling equipment as standard efficiency or high efficiency? [ASK FOR

EACH TECHNOLOGY]
01 Standard efficiancy
02 | High efficiency

BB Refused

fh Diom't know'

31. Does your cooling system have an Economizer? (READ AND RECORD)

(11} Yo
02 No
&8 Refused

L Don't know

32, During the summer, how is the primary air-condiioning system typically operated at this facility™ 1= it
cperated. .. [READ]
[i]] 24 hours a day
02 | During business operaling hours
03 Less than business operating hours

04 Mever
b Cther (RECORD VERBATIM)
BA Refissad

a5 Don't kmenw

Configenfial and Progaetany Page 10
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33, Which of the following confred siralegies or systems are used for the cooling system al this facility?

Do you use.., [READ, SELECT ALL THAT APPLY]

Energy Management System (EMS)

Time clocks

Standard thermostats

Programmable thermostats

SmarkWi-Fi thermostals

‘ariable-frequency drives on large fan motors or chilled water pumps

Mone

Cther {record verbatim)

Refused

2| 2|32 2|R[EIB|IR|=2

Can't know

34, Over the past three years, have you made any changes relaled to the cooling systern at this facility,

incheding new air conditioner units, controls; or reflective window film?

o1 Yas

02 Mo changes (GO TO Q38)
BB E_tful-ud {Eﬂ_‘liﬂlﬁ}l

a8 Dan't know (G0 TO Q38)

35. What types of air condilioning equipment were instalied as part of the cooling system changes? Did

you install._. [READ, SELECT ALL THAT APPLY]

o1 Central chilled water plant eguipment, where a lange cenfral cooling system B used
1o cool water that i then distibuted (0 multiple locations. Includes chillers, pumps,
cooling fowers,

02 Packaged central air conditioners, whene the comprassor, condanser, and supply
aar fan are confained in the same houging and located on the rool or on the growund
outside of your building

03 Split-systam a&r conditionars made up of two components, where the comprassor
and condenger are located oulside and the supply air fan is inside the bullging
shell}

04 Individual window of wall units, whane all components located in same housing

05 Digtrict Chilled water piped in from cutside the buillding

s Cantral air-handling equipmant, including changes to fans, volume controds, cooling
arnd heating coils,

77 Other {record verbatim)

84 Refusad

99 Dan't know

Confidential and

Propneiary
D208 Navigan Conaulting, Ind
Do not detribute of copry
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36. What types of air condiioning centred equipment were installed as part of the cooling system

changes? Did you install... [READ] [ALLOW MULTIPLE ANSWERS]

o Enargy Managamant System [EMS)
oz Time chocks
o Standard thermaostals
it} f‘rugr‘&mmable thermostats
Q& SmartWWi-Fi thermostais
| 06 Hone
i Criineer (recond verbatim)
a8 Refusad
25t Don't know

37. What other types of equipment, f any, were installed as part of the cooling system changes? Did

you install... [READ] [ALLOW MULTIPLE ANSWERS]

i} Varnable-frequency drives on bange fan miotors or chiled water purmps
02 Reflective o tinted window film

03 Economizers

04 Cool roof replacing a standard roal

1] MEMA Premium motors

1] Mone

T Cither (recard verbatim)

BA Refusad

L Dan't know

IF @6 =17 THEN ASK Q38; ELSE SKIP TO NEXT SECTION

J8. We have a couple of questions about the Data Centars in this facility. Does your serder room have a

dedicated Computer Room AC (CRAC)? [RECORD]

01 Yeg (GO TO Q38)

2 Mo (GO TO NEXT SECTION)

06 Mone (30 TO NEXT SECTION)

BE | Redused (GO TO NEXT SECTION)
kL] Den't know (GO TO NEXT SECTION)

38, Does this system have an economizer? [RECORD]

01 s

o2 Mo

(1] I::ll:rnt

55 Rafused

99 Don't kniow
Conbicanlis! ard P

S8 Nassgnnt Conpulting, fne.
Do ool dlimiribats OF copy
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IF Q3 =1 THEN ASK 040; ELSE SKIP TO NEXT SECTION

40, Mexi, I'd Bke to ask you a few guestions about your space heating equipment. Approximately what
percentage of the space occupéed by your business is heated during the winter months? [ READ IF
MECESSARY]

M 100 parcent

02 | 75 to 98 percant
03 50 1o 74 percent
04 25 to 49 percant
05 | One to 24 percent
0 Mone

BB Refused

k] Dot know

41, What is the main fuel uged in the heating system at this faciliy? [READ]
Elediricity

Hatural gas

LPG or Pmam_gas fram a tank

Other (record werbatinn)

Refused

Don't know

BB 8 8|2

42, What i= the primary type of heating sysiem used with this fuel to heat this facility® [READ, SELECT
OMNE]

Central boiler

Central fumace

Packaged Terminal heating units, nol incheding heat pumps

Individual space heater, portable room heater, or stip heating

Spit-system heat pump made up of bwo companents, where the

compresscs s kecated outside and the supply air fan is mounted on the

“wall or cailing indoors

District steam or hot water piped in from culside the building

Other (record verbatim)

Refused

Don't know

| E|E|R|=

0G¢ Jo €22 9bed - 3-Gzz-6102 # 194904 - 9SdOS - Wd 022l G1 1udY 1Z0Z - d3 114 ATIVOINOY L0313

BRI

IF Q42 = 05 THEN ASK Q43; ELSE SKIP TO Q44

43. What type of Heat Pump is wsed at this faciity? [READ]
o Air-gource heat pump

0z Water-source heat pump
a3 Geothermal haat pump
77 | Other (specify)

8B Rafusad

Configantal ang Froprislany Page 13
E2016 Mavigant Consulling, inc.
Doy sl igiribudiy o Sogry
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NAVIGANT

[88 | Don't know ] I

44, Would you characierize the healing system as standard or high efficiency?
o1 E‘Ianda__rd efficiency
02 High efficiency
&8 Refused
L Dian’t know

45, Does your facilty have heat recovery system (HRV) or energy recovery system (ERV)? [RECORD

YES or NOJ
01 fes
02 Mo
a8 Refused
2] Dion't know

48. During the winter, how is the heating system typically operated at thés facility? s it operated. .,
[READ]
01 24 hours a day
02 During aperating hours and sel-back at night
03 Cinly during operating hours
04 Less than ﬂ]}ﬂl‘lﬁﬁi hours

(1] Mewver
T Dther (specify)
BB Refused

a8 Don't know

47, Which of the following contral stralegies ane used with the heating system al this facility? Do you
use... [READ AND SELECT ALL THAT APPLY]
01 Energy Management System (EMS)
02 | Time docks
03 Standard thermostats
0 Programmable thermostiats
05 Smart\Wi-Fi thermasials
‘Variable-frequency drives on large fan motors or hot water pumgs
None
Other (record verbatim})
Refussad
Dan't knoe

0S¢ o ¥gz 9bed - 3-GZz-6102 # 194904 - 9SdOS - Wd 022l G1 1udY 1Z0Z - d3 114 ATIVOINOY L0313

b TS

48. Ower the past three years, have any changes been made related 1o the heating system at this
facility, inchuding new heating unils or controls?
Tes

o2 Mo changes (SKIP TO NEXT SECTION)
B& Refused (SKIP TO MEXT SECTION)
29 Don’t know (SKIP TO NEXT SECTIOM)

Confidenial and Fropnefary Page 14
2016 Mavigart Consulling, Inc.
Dhes il cliribubs oF Sopy
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49, What types of equipment were installed as part of the heating system changes? [READ, SELECT

ALL THAT APPLY]

01 Central boiler

02 | Central furnace

e Pacta?ad h&aﬁn«g unis, not imﬂud-‘i haal pumps

04 Individual space heater, portable room heatar, strip heating

05 Split-sysiem héal pump made up of two companents, where the
compressor is located outside and the supply air fan is mounted on the wall
of ceiling Indoors

| 06 gmmwytmwwmmmmmmw

ar Designed Solar Technology

I Other (record verbatim)

Ba Rafused

89 | Don't know

W49 = (1, 2, 3, 4,5, 6, T), THEN ASK Q50; ELSE GO TO NEXT SECTION

50. What types of control egquiprment were installed as part of the heating sysierm changes? Did you
ingfall... [READ, SELECT ALL THAT APPLY]
01 Energy Management Systam [EMS)
02 Time clocks
03 Standard thermostats
04 E‘mgra‘nmahh thermosiats
G SmartWWi-Fi thermostats
08 | Varable-frequency drives on large fan molors or hot waler pumps
07 | Ne conbrols
T Dither (recond verbatim)
il Refused
)] Dot kv

e T e e
*I= 'ﬁr."::"_-\.'..'._ﬂ.-

51. Mext, I'd like fo ask & few questions about the water heating equipmeant at your business's facility.
What is the main fuel used to provide hol water at this facility? [READ]
Eleciricity

N_al:ural ia!i

LPG or propane gas from a tank

Other (record verbatim) = —
Refused NEXT SECTION
Don't know MEXT SECTION

0G¢ Jo Gzz 9bed - 3-GZz-6102 # 194904 - 9SdOS - Wd 022l G1 1udY 1Z0Z - d3 114 ATIVOINOY 10313
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52, What type of water healing system i3 used with this fuel 1o provide hot water al this facility? [READ,

SELECT ALL THAT APPLY]

ek

Canfral boiler

Tank Water Heater

Tankless waber haalers

Solar Thermal Water Heater

CHher (record verbatim)

Refused

B|8[H|B|B(B|e

Don't know

01

3. Would you characterize the waler heating system as standard or hagh efficency?

Standard efficiency
02 High efficiency
B8 Refused
B3 Dan't know

54. Over the past three years, have you installed new water heating wnits?

01 [Yes

02 | Mo [SKIP TO NEXT SECTION]

BE | Refused [SKIP TO NEXT SECTION]
85 | Don't know [SKIP TO NEXT SECTION)]

55, Oner the past thvee years, have you installed the following equipment? [READ]

A m 02 ] &8
A Pip= Insulation Yes Me Refused D't know
B Water heater wrap Yas Mo Fefusad Dan'l kncew
LY Vvater haater conbrols s Mo Refused | Don't know

56. Do you have any commercial refrigeration equipment at this facility?

o1 k]
02 | Ne NEXT SECTION
88 | Refused MEXT SECTION
94 | Don't know HNEXT SECTION
Confidentisl and Propretary Page 16
E201E Navigant Consulting, Inc.
D rd claddribute of copy
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ASHK IF Q56 = 1; ELSE SKIP TO NEXT S5ECTION

E£7. Which of the following types of refrigeration equipment is presant at your facilily? [READ LIST,

SELECT ALL THAT APPLY]

01 Walk-in coolers or freezers Hevar many'?
0z Refrigerated-Retail Display Cases How many?
03 Residentia-type solid-door refrigerators Howe many?
04 Commencial-grade solid-door refrigerators How many?
05 Commercial lca Makers Hiwr Mamy?
06 Other (Record Verbatim) Hew Many?
BE__ | Refused

=1} Don't know

ASK IF Q57=1 or 2; ELSE SKIP TO NEXT SECTION

58, What percentage of the display cases, of walk-in coolers or freszers in your facility ans low
lemperalure, meaning they are et o lemperaiures below 32F7

01 Enter Parcent

[ Refused

izt Dont know

ASK IF Q57=1; ELSE SKIP TO NEXT SECTION

58. What percentage of the walk-in coolers or freezers in your facility use Evaporater Fan Controllers?
01 Emer Percant
84 Rafused
a9 Dion't know

ASK IF Q57 = 2; ELSE SKIF TO REXT SECTION

60. To reduce the energy usage of your display cases, what percent of them use, .. 7 [READ LIST, %
estimates for al that apply. Types are not mutually exclusive o do not need o add 1o 100%.]

0G¢ Jo /zgz 9bed - 3-GZz-6102 # 194904 - 9SdOS - Wd 022l G1 1udV 1Z0Z - d3 114 ATIVOINOY 10313

Measure Percent
1 High efficiency Glass Doors
a2 Strip curtains
03 Electronically commutabed motors (ECMs) for evaporatar fans
il Anti-Sweat Heater Controls
05 Might Covers fer refrigerated display cases
08 LED Case Lighting {Sinip lighting)
7 Oither {record verbatim)
&8 Refused
&6 Don't know
Conficantial &ad Propvisian: Page 17
E2018 Nasagant Conguling, e
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Moot | would like 1o ask a few questions about motors at this facility.

61. How many maotors does this facility use for purposes other than air conditioning?

m MNone

MEXT SECTION

02 Less than fouwr

03 Four or morne bul less than ten

04 Ten or more but kss than 25

05 25 or more

BE Refused

koic ] Don't know

B2, What percentage of these motors are energy efficient? [ENTER PERCENT]

&3, Do you generally purchase enengy efficient motors, standard efficlency motors or have your mobors
resvound ?

Energg,r efficiancy motora

Standard efficiency motors

Rewind motors

Refused

Don'l know

' LEEEE

o1 Hone

. How many variable speed drives does this facility use for purposes other than air conditioning?

0z Less than four

03 Four or more bat less than fan

04 Ten or mone but less than 25

05 25 or mora

Ba Fefused

Be Dan't knowe

B5. How many pumps does this facility use?

0G¢ Jo 82Z 9bed - 3-Gzz-6102 # 194900 - 9SdOS - Wd 022l G1 1udV 1Z0Z - d3 114 ATIVOINOY L0313

01 Mone

0z Less than four

03 Four or more but less than ten

0l Ten or more but l@ss than 25

05| 25 of more

Ba Refused

oo D't Ko
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B8, ls any of the following equipment uged at your facility? [READ, YES/NO]
Yes o

a1 Commercial-grade electric cooking equipment
02 Commercial-grade gas cooking equipment
03 Electric pool heaters

04 Gas pool heaters

05 Electric spa haaters

06 Gas apa heaters

ar Refrigarated vending machines

08 Mon-refrigerated vending machines

Qg Backup or emergency eleciric generators
10 Industrial motors or pumps

11 Industriad process equipment

i Cther {record warbatim)

EB Refused

1] Dan't know

67, Is this equipment considered energy eficient (versus standard efficiency)? [DNLY FOR EACH YES
IN 965, SELECT ONE FROM ALL, SOME, NONE]

All Some Miome

o Commerclal-grade alectric cooking equipment
02 Commercial-grade gas codking equipment

03 Electric pool heaters

0 Gas pool heaters

05 Electric spa healers
06

o7

04

09

Gas spa heatars

Rafrigarated wndirlg machines
Mon-refrigerated vending machines
Backup/emnergency electric gensrators
10 Industrial molors or pumps

11 Industrial process egquiprment

77 CHhér (record verbatim)

Ba Refused

29 Don't know

0S¢ J0 62Z 9bed - 3-GZz-6102Z # 194904 - 9SdOS - Wd 022l G1 1udY 120z - d3 114 ATIVOINOY L0313

ASHK IF Q66 =01 or 02; ELSE SKIP TGO NEXT SECTION

Caonfidenfiial and Frogaatany Fage 1§
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68. Does your facilty have the following kilchen equipment? [READ AND RECORD]

e e M

01 Combination Ovens Hiw many T

0z Convection Owvens How many?

03 Conveyer Ovens How many?

04 Rack Ovens How many?

05 Dishwashers Hare pnary

0E Firyers Haow many T

a7 Exhaust Hood Hezaw nuamy ¥

08 Pressure-less Steamer How many?

08 Steam Coocker Hicw naniy

77 Other (record verbatim)

BE Refused

29 Dron't know

Finally, I'd Be to ask you & few questions about any enargy-efficiency actions you may have considered
during the past bwo years that ware not implamended.

B3, In the last two years, did your arganazation plan any energy efficient actions 1o reduce energy

consumption that wera not implamanted?
o Yag

02 Mo (skip 10 Q7F1}

BE | Refusad (skip to Q71)

og Dan't know (skip to OT1)

70. What epecific actions to improve energy eMiciency o reduce energy consumption were identified buj

____potimplemented?
01 RECORD VERBATIM
BB Refused
a8 Don't know

ASK IF Q62 =02, B8 or 99; ELSE SKIP TO QT2

Comcentia’ amd

C201E Navigan Corsulting. Inc.
Do ok disinbube or copy
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71, What were the pamary reasons that you did not take these energy saving actions? DO MOT READ.

SELECT ALL THAT APPLY. ALLOW VERBATIM RECORDING.)

Other priorities for capital spending

Amount of savings did not justify added investment costs

Mo funds available for imestment

Energy savings were fo0 uncenain

Could not obtain financing for investment

i | management
07| Mot encugh management time 1o oversee project

Meeded more inforrmation to make declsion or convinos

Would have taken tod much time 1o get a comvincing
analysis

Do neot pay the eleciric or gas bill

Cther (record warbatim)

Refusad

D't Know

72. Does your organization have any plans (o invest capital in energy efficiency equipment at this facility

during the next 2 years?
(1] Yes

173 Ne

85 Refused

] Don't know

ASK IF Q72=1; ELSE SKIP

73. What do you plan 1o invest in during the next two years? [OPEN ENDED]

=

o

R g —— e L T

e

A
A

Thank you for taking the ime to speak with me. Xcal Energy is planning 1o visit a few cusiomer
commesncial, industrial and agricultural facilities fo gather more information on enangy efficlency
aquipmeant. Tha visit would be complimentary and might provide you with information on how to increase
the efficiency of your operation. Would you be intergsted in a phone call to discuss the added survey

effort?

01 Yas

0z Mo

BB Refused
89 | Den't know

That's all the guestions that we hawve. On behalf of Xcal Energy, I'd like o thank you very much for taking
th time to participate in this study.

Grevatt Surrebuttal Testimony Exhibit JG-5
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NAVIG&NT Xcel Energy DSM Potential Study

C.2 Detailed Survey Results

See attachment, “Xoel Energy_2016 DSM Potential Study Complete Crosstabs 11-01-18.x15x.° for the
final C&| sunvey results, which imcorporate the results from bath the phone and onaite surseys,
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NAVIGANT BRI GE ey

APPENDIX D. UPSTREAM MARKET ACTOR SURVEY RESULTS

This appendix includas the final survey instrumend usad for the upstream market adlor survey, a5 well as
thie final market actor survey results

D.1 Survey Instrument
Xcel Energy 2016 DSM Potential Study - Upstream Phone Survey Guide
DRAFT - May 2016
1.1 Objectives

The purpose of the interview is o collect gualitative data to inform parallel efforts of data collection on
measures and savings patential in Xcel Energy's Colorado termiories,

Mot all respondents will have experianca in all of the study's areas of inlerest (sea Figure 57 balow). As
appropriate, throughoul the interview Mavigant will tailor quaestions to maich the interviewaa’s background
as charactenzed in section Errar! Reference source not found.,

Figure 57. Aréas of Interest for DSM Potential Study

Arcas of Intarost Categories
Sector Residential, Cormmarcial, IndusirallAgriculiural
Cusiomer Segment Single Family, Mulh‘l‘:n:rbz; Otfice: Manufacturing,
End Lise Lighting; HWALC; Molors; EMS Conirol; ete,

1.2 Interview

Contact Summany

0G¢ Jo €€2 9bed - 3-GZz-6102 # 194904 - 9SdOS - Wd 022l GI 1udY 1Z0Z - d3 114 ATIVOINOY L0313

Contact Mame
Contact Job Title

Conlact Organdzation
Contact Seclor/Customer
Segment

Date and Time
Irbirvidsgr

Hello, this is [INSERT NAME HERE] calng from Navigant Consulling on behalf of Xcel Energy, Xoel
Energy has contracied wilh Navigant to conduct markel research on enargy efficiency technologies in the

Confdential and Proprstay Page 1
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state of Colorado, and as part of that research we are reaching out to market actors such as yoursell 1o
ask a few questions and batter inform our understanding of the energy afficiency landscape.

This call is for informational purpeses only and at no point will | iry to sell you anything,

Your inpuf will prowide Xcel Enengy with a betler understanding of the current market for efficient
technologies and will help Xcel Energy improve Rs energy efficiency programs going forward, Your
individual responses will remain confidential and we will only report results fo Xoel Energy in aggregate.
As a thank you for participating in this study, we would be heppy to provide you with & copy of the final
rapord, which will provide an overvigw of what othars such as yourself are saying about the market.

Can | please speak with [CONTACT MAME IF AVAILABLE, OR “the person In your company most
knowledgeable on the markef for energy efficiency products™]? [If needed, clarfy the types of seciors,
customer sagments, and end wsas we arg interasted in]

My guestions should take about 15 minutes, is now a good time for us to talk? [IF YES = PROCEED
WITH INTERVIEW]
[IF MO When would be a good time in your schedule for me to call back? [SET TIME].

1.2.1 Background

1} To begin with, our records show that your company specializes in [INSERT SPECIALIZATION
HERE]. Is that correct? [Confirm or record actual specialization]

2) Could you please describe your position and responsibilities related to energy efficiency
equipment of demand side management? [Prote for comext on secior, customer segment, and
end use]

3) How long havwe you held this or a retabed position?

1.2.2 Cusfomer Awareness of Energy Efficient Technologies

[Wode fo imenviewsr — for the faliowing queshions, the goal is fo focus on the mosbieas! wal-known
measures (i famifar with) and technologies regardiess of adoplion, cosl efecliveness or saturalion in the
markel. if the respondent is uncertain about whal paramelers o use, please provide s comext. )

4} [RES SECTOR OMLY] From the customer’s parspective, what are the three most well-known
energy efficient measures or lechnologies in the residential market? What are the three least-
known 7

§) [COMM SECTOR OMLY] From the customer's perspective, what are the three most well-known
enargy efficient measures or technologées in the commercial market? What are the three least-
known?

B) [INDAG SECTOR OMLY] From the customer's perspective, what are the three most well-Known
energy efficient measures or kechnologies in the industrial’agricultural market? What are the thres
laast-known?

1.2.3 Bales and Infuences on Sales

0S¢ Jo ¥€Z 9bed - 3-GZz-6102 # 194904 - 9SdOS - Wd 022l GI 1udY 1Z0Z - d3 114 ATIVOINOY L0313

71 What do you see as the biggasi barriers praventing more widespread uptake of efficeni
megswes and technodogies?

.24 Cosis
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B) [RES SECTOR QOMNLY] For the residential market, what are the three measures or technologies
you anticipate will decling the most in price (relative fo cument price) over the nesd five yeara?
What about the next ben years?

8] [COMM SECTOR OMNLY) For the commercial market, what ars the three measunes of
technologies you anticipate will decline the most in price {relative to current price) over the nest
five years? What about the naxt ten years?

10) [INDYAG SECTOR OMNLY] Far the industrial’agricuftural market, what are the three measures or
technologies you anticipate will decline the most in price (relative to current price) ower the next
five years? What about the next ten years?

11) What do you suspect will be the main drivers behind that decline in price? [As appropriate
reference all of the abowe measuresfechnologies] [Examples: Economies of scale, increased up-
take in the marked, technological breakthroughs, et

12) [For each measurafiachnology mentioned]

o How wiould you describe the magnitude of thal expecied decrease in price over the naxt
five years? Would you characterize it as a emall, medium, or [arge decreage?

1.2.5 Savings/Efficlency and Future Changes

13) [RES SECTOR ONLY] Which technologies do you anticipate will have the greatest increases in
efficiency in the residential sector over the next five years? What about the next ten years?

14) [COMM SECTOR ONLY] What about for the commercial sector? [Mote — repeat original question
as necessary and based on sector experience]

15) [INDVAG SECTOR ONLY] What about for the industrialagricultural sector? [Note — repeat original
Quesbon &8 necessary and based on seclor experientea]

16) [For each measung mantioned]

o How would you describe the magndude of that expected increase in efficlency? Would
you characterize it as small, medium, or large?

17) What three measures do you anticipate will increase the most in adoplon over the next five

years?

1.2.6 Role of the Litility

18) Hawve utdity programs had an effect on cusiormer uptake of any of these tlechnologies? Which
technologies in particular have been mostleast impacted by ulility programs?

1.2.7 Marketing Effectiveness

19) On a scale of 1 10 10, how effective do you consider Xcal Energy's current energy efficiency
marketing efforts in terms of encouraging greater customer uptake of efficent technologies,
whane 10 is extremely effective? [Mole that this is not a guestion about how much effort or funding
is currently being put into marketing, but rather how effectively the current level of effort and
funding are used and how well that tfranstates info impact on customens]

o Why did you give that rating?

1.2.8 Conclusion

200 Do you have any other observations about the future energy efficiency market or potential for
efficient technologies in Xoel Energy’s territory that we have not yet touched on and you would

like o shane?

21} Would you like us to send you a copy of the final report for this study, when il becomes available?
Contidantial and Propnafay Page 3
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o I yes, please provide the following:

Harne
Email

Thank you for your time and your valuable input.

D.2 Detailed Survey Resuits

The tables below provide a summary of marke] actor input on the follvwing: end user awareness of
efficient meaguresitechnologhes; measureftechnology declines in price; greatest increases in efficency,
and measuraftechnology increases in adoption,

Mavigan! asked market actors lo comment o which measures they thought end users had the most and
beast farmiliarity.
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Table 36 shows that kghling measures and HVAC equipment ang generally well known in both the
residential and commercial sectons, with many of the market actor responses referencing leghting for this
guestion specifically mentioned LEDs. Residential customers are also temiliar with insulation measures
and commaercial customers are familias with molors and drives, Air sealing and water healer equipmeni
are generally less well known i Ehe resspential seclor,
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Table 38. End User Awareness of Efficient Technologles/Measures

Plast Well Least Wall Paost Waell Least Well Most Wall Laast Well
Ko Enawn Knwin Kriowni Knawn K i

Lighting 6 2 1 1

HWVAC 4 1
Motors and Drives
Solar P40
Bollers i
EI'IiIIE.rs.
ENES
ke Storage
Qocupancy Sensors
Pre-cooling Systerms
Storage [Batteries)
Thermastats
VAF
In:l.ﬂ-ul!'r_l:rr'l
Evaporative Coolers
Furnaces

i
=

bk | gt | | | | s e | Rb | | | | s | LR

Appliances

Water Heaters
Air Sealing
Energy Ausdits

.h-ll.u-l

Bk | W | Bk | P B | L B | LD

Windows

Ground Source Heat
Purmips
Matural Yentilation i

Radiant Cooling and

0S¢ Jo 8¢z 9bed - 3-Gzz-6102Z # 194904 - 9SdOS - Wd 022l GI 1udY 120z - d3 114 ATIVOINOY L0313

Ventilation 1

= Dueslions o markel aclors wene open-ended, 50 S0me Marke! acions nesponded more brosdly aboul ather distritiied arsgy
resources, beyond enegy efficiency, These responses anp included heee for comploinness.
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Whole House Fans

Window Coverings 1
WED 1 |
Soft Starters 1

“ﬁ-.li'l.:;:l:'_lw_.__. o .m_-_ﬁlif-ﬂEE-Sul“ Wil 20TE n =§ﬁ_ Eﬂ.ul!\'.'ﬁh‘ Iﬂ.ﬁ'.'l'.'l'_ Iﬂ.i_l_l:‘ﬂ'ﬂfﬂ_- T prowvacdes oounl of mannand .[Ij' LT
Bedors

HNavigani additionally asked markel aclors o comment on which measures they anticipate would
decrease the most in price over the neat five and ten years. Table 37 shows thal there is relative
consensus that LED bulbs will decline in price in the coming five years, as well as HVALC technology in
tha residantial seclor. For the commancial sactor, several market actors indicated an expected price drop
in Solarf PY and ECM motor lachnology.
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Table 37. Measures/Technologles Predicted to Decline Most in Price

Mext 5 MNext 10 Next 5 Mext 10 Hext 5 Mext 10

a Years Years Years Years Years Years

LEDs
HAL
Water Heatars
Solar PV
Appliances
Insudation
Refrigerant
Windows
Cindrs
ECM Motors
WFD
EMS
Lighting Controls
Evaporative Cooling
VRF
Wind 1
‘Storage 1
Mntur_l:qnt_r!:llls 'l.
Heat H.-Eﬂlh"Eﬂ' fram Waste
s
W5k
Soft Starts
Walva Tach
PLE Tech

Premium efficient motor
rech

Harmomnic mitigation 1

Pl | ek | el | Rk | el | B | R R | O
a
Y]

el B BT I I T
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1

Bolovs

To follow up on the decling in price, Navigant also asked market actors which measures or technodogies
they expect to increase the mosl in efficiency over the next five and ten years, respectively. Similar o
expected decreasas in prica, market actors in both the residential and commercial sectors predict that
LED bulbs will s&¢ a large incréasa in efficiency in the coming years. HVAC egquipment and building
controls are also predicted to experiance nolable increases in efficiency,
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Table 3J8. Measures/Technologies Predicted to Increase in Efficlency

i

Insulation

Water Heaters

Furnaces

Baibers
Appliances
Audits

Whale House Fans

Heat Pumps

3
|
3
z
4
Air Saaking 2
F
1
|
1
1
1

Maw Build Platforms

Tankless Water
Heaters

EMS/Contrals 1 3 1
Refrigarators 1
WFD: 1
Chillers 1

Building
Design/LEED

Storage Technobogy .4
‘Windows/ Taoors 1
Eleztric Motors 1

Permanent magnat
mators

] _1-_
Motion Contnal 1

Low Harmemnic
Soluthons

s Tevioent bariet Acior Sorvirs S bk S — n:‘m“
Bors

1

Finally, taking into atcount currént mvarensss and expecled changes (o price and efficiency, Mavigant
asked market actors to share their predictions for which measures or technologies would increase the
meast in adoption over the next five years. Once again, market actors working iin Xceal Energy's Colorado
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fefritory expect to see widespread adoption of LED bulbs and HWVAC technology, followed by Bghbing
controls, Solar PY technology, and WFD.

Table 39, MeasuresTechnologies Predicted to increase Most in Adoption over the Next Flive Years

L Mesace Meotions
LED 12
HVAL
Lighting Controls
Solar PV
VED
Wine
WRF
Ductless Mini-Sglits

Storage
_Permanent Magnet Motors
Inssulation
DCcupancy Senton
Evaporative Coolers
Auditing
~ Pack walls w/ Fiberglass
:  Air Sealing
it
EOM

ek | | | s e | B s e |k R | Be | g | oo |

bk | e s | o [

Space Heating
Behawvioral Changes 1

[y ]

In addition to the dala discussed above, the evaluation team asked marked actors to share their opinicn
an other faciors affecting the energy efficiency market in Colorada

0S¢ Jo Zye 9bed - 3-GZz-6102 # 194904 - 9SdOS - Wd 022l G1 1udY 120z - d3 114 ATIVOINOY L0313

When it comes to bamers affecting an increase in adoption for energy efficlent measunes, respondents
averwhalmingly commented on the financial barmiers and lack of education and awarenass amongs! end
users (see Figure 58). For many end users, the upfront costs of purchasing and instaling high efficiency
measures are an cbatacle, or the proper business models are nat in place o accommodate an extended
refurn on investment (ROI). As one market actor stated, “customers want to save energy/eleciricly and
purchase units that are batter for the environmant, but costs ane nod ‘comvenient” for mast customerns io
make those choices.” Of the 15 marked actors who mentioned this barrier, 10 associate with the
commercial sector, suggesting that financial bamiers presents maore of an issue for commercial end usars,

Additionally, 11 market actors across both the commercial and residential seciors commented on a lack of
end user education as a major bamier to efficient measure adoption, End users may be unaware of what
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oplions are avadlable 1o them, or may be unclear about the benafis of various tchnologies of measures,
Flgure 58 below provides a list of other barriers mentioned by market aciors,

Figure 58. Barriers to Energy Efficient Measure Adoption

Financial bamears

Lack of educationiawansness
Shortage of guakfied achnicians

Lack of follow Thaough rorm end UEss
Liw price of elsctricity

Fear of the unknowm

Difficuliftima consuming

Lack of ability to demonstrate payback
Coniracion resstant to changs

Barriers fo Efficient Measure Adoption
EEERENER . ' I l |
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Lack of fofiw thrawgh ram contraciars
Lack of efficency standards for public buldings

L=

4 -] 12
Cound of Respandents

i
L]

Source: Mawganl Marksd Acfor Sunaays, n=26, mullipd redponses sctapled

The evaluation team also asked market actors to rank the effectiveness of Xcel Energy’s marketing
efforts in encouraging greater customer uptake of efficient technologies. The majority of respondents
ranked Xcal Energy’s marketing effectivenass batween a 6 and an 8, on a scale fram 1 10 10 where 10 =
axtremedy affective. Figune 59 shows that T2 percent of respondents rated Xeal Energy’'s marketing
effectiveness at a & or higher, while 16 percent rated the effectivensss at a 4 or lower. The finding above
that market actors see lack of education/awareness as the second largest barrier to adoption suggests
that, while most market actors generally feel Xcel Energy’'s marketing is more effective than not, there is
slill room for improvament.

For those respondents who provided a bow rating on the marketing effectireness, sevaral market actars
commented on the lack of customer familiarity with Xcel Energy's programs, noting that retall stores or
contractors ane generally familiar with the programs but that this does not abvays translate down to the
customers, One marke! aclor also noled that sy reguiarty encounter administrative isswes and it can ba
difficult to receive a rebate,
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Figure 89, Effectiveness of Xcel Energy's Marketing Efforts

§ 3

=
#

Percent of Respondents
E
*

G-l
AL
~ I B
%
1-4 5 6B 210

Parketing Effectiveness Rating

Source’ Navigant Market Acfor Sureeys, n=28, Asked on a scals from ane fo fan
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APPENDIX E. MEASURE CHARACTERIZATION DATA

E.1 Measure List

See attachmant, “Xcal Energy_2018& DSM Potential Study Measure List_Final.xlsx,” for the full st of
measures considered for the study (see the “Full Scan” tabs), as well as the final list of measunes used in
the study (see the “List” tabs),

E.2 Measure Characteristics Data File

See tab "Measure Appendic” in atlachment, “Xcel Energy_2016 DEM Potential Study
Report_FiguresAndTables_All_LIVE xlsx,” for granular measura input to the DSMSim™ modal.

The tables below also provide more detaibed information on the assumptions used in the analysis for the
impacts of codes and siandards on measwre savings over time, as well as reductions in technobogy costs
thai arg expecied 10 impact cenain measures over the study pearod,
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APPENDIX F. STAKEHOLDER PRESENTATIONS

Wavigant provided the presentations below to internal (Le., Xcel-only) stakeholders and external (e, local

Coborado region) stakeholders over the course of the project.

F.1 Internal Stakeholder Presentation (February 2016)

See PDF attachment for the February 8, 2016 internal stakeholder presentation

F.2 External Stakeholder Presentation (February 2016)

See POF attachment for the February 17, 2016 external stakeholder pressntation

F.3 External Stakeholder Presentation (August 2016)

See POF attachment for the August 17, 2016 external stakeholder presentation:
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NAVIGANT

APPENDIX G. SUPPORTING DATA FOR CHARTS

Ses attachment, “Xoel Energy_2016 D5SM Potential Study Report_FiguresAndTables_aAll LIVE xlsx,” for
the complete results for elecinc entrgy, eledtnc demand, and gas energy technical, ecanomic, and
achievable polential.
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